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Severe weather and formidable 
terrain can make ground sur- 
veys slow, hazardous and ex- 
pensive. On any survey—in 
any season, anywhere in the 
world—you can save time, 
money and trouble by turning 
the job over to AERO, pioneer 
and leader in aerial mapping. 
AERO has the planes, the mod- 
ern mapping equipment and 
the skilled specialists to do the 
job better—whether it be plans 
for highways, railroads or power 
lines . .. new maps for tax pur- 
poses .. . city planning .. . re- 
sources inventories .. . or ex- 
ploration for oil and minerals. 
In the planning stages of your 
next project, it will pay you to 
call in our engineers, who have 
a background of over 2,000,000 
miles of worldwide mapping 
experience. 


AERO SERVICE CORPORATION 
PHILADELPHIA 20, PENNSYLVANIA 


Oldest Flying Corporation in the World 


Offices also in TULSA, SALT LAKE CITY, 
DULUTH. In Canada: CANADIAN AERO 
SERVICE, LIMITED—OTTAWA 


AIRBORNE MAGNETOMETER SURVEYS 
SCINTILLATION COUNTER SURVEYS 
PRECISE AERIAL MOSAICS 
TOPOGRAPHIC MAPS 
PLANIMETRIC MAPS 
RELIEF MODELS 

SHORAN MAPPING 





Winter ground survey, Northwest Canada, 
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American Congress on Surveying and Mapping 


The American Congress on Surveying and Mapping is a non-profit association, 
organized to advance the sciences of surveying and mapping in their several branches, 
in furtherance of the public welfare and in the interests of both those who use maps 
and surveys and those who make them. It aims to establish a central source of 
reference and union for its members, to contribute to public education in the use of 
surveys and maps, and to encourage the prosecution of basic surveying and mapping 
programs, especially those programs which are paid for, in whole or in part, with 
public funds. 

SURVEYING AND Mappinc is the official journal of the Congress and is published 
quarterly during the months of March, June, September, and December. The Con- 
gress welcomes articles and interesting news items for publication in its journal. 
Manuscripts should be sent to the Chairman of the Publications Committee. 


For further information, write to 
EXECUTIVE SECRETARY 
AMERICAN CONGRESS ON SURVEYING AND MAPPING 


Box 470, BENJAMIN FRANKLIN STATION, WASHINGTON 4, D. C. 











ADVERTISING IN SURVEYING AND MAPPING 


To assist members to keep abreast of new SurveyINc AND MapPING are open to com- 





developments in surveying and mapping in- 
struments and equipment, and to afford sup- 
pliers of such items an advertising medium 
ideally suited for their market, the pages of 


mercial advertising. For rates and data, write 
to ScHALER, BuTLer, & ASSOCIATES, exclusive 
agents, at 1616 Eye Street, N.W., Washing- 
ton 6, D. C. 
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SuRVEYING AND Mappinc is published quarterly by the AMERICAN CONGRESS ON SURVEYING AND 
Mappinc, Box 470, Benjamin Franklin Station, Washington 4, D.C. Yearly subscriptions to non- 
members: U. S. $5.00; foreign $6.00. Single copies $1.50 plus postage. 

Entered as second-class matter at the Post Office at Washington, D. C., November 13, 1944, 


under the Act of March 3, 1879. 
Lancaster, Pa. 
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Comdr. Richard Black headed 
Antarctic East Base, 1939-41. 


Surveying uncharted Antarctic 
areas, engineer reads azimuth 
with Gurley plane table outfit. 


“Since many of us headed straight for the 
Armed Forces, little was said about the sur- 
veys of the U.S. Antarctic Service Expedition 
of 1939-41,” says Richard B. Black, Com- 
mander of East Base. “But surveying and map- 
ping were two of our main jobs 

“The work could be done only in the Ant- 
arctic summer, from September to March; and, 
even then, weather was really rough. We were 
plagued by snow and condensation on our 
telescope lenses, until the men rigged up de- 
flection hoods for the instruments 

“On the Antarctic Ice Cap, we found the 
surface very unstable—the slightest movement 
threw off the instruments. We got around this 
with a triangular platform of light plank for 
the tripod, so the men could move about. 

“We had Gurleyinstruments with us at East 
Base. J. Glenn Dyer, from the General Land 
Office, built a back harness for carrying his 
transit up mountains and for skiing. One time, 
near the Eternity Range, Glenn had just nego- 
tiated a high ridge and lost his footing. He slid 
down an eighth of a mile, wearing through the 
seats of two pairs of pants. But the Gurley was 
not damaged at all. 


Ge URLEY 


ng ond Screntif 


Since 1845 


trument Mokers 





“East Base discovered more than 1500 nau- 
tical miles of coastline; mapped and observed 
250,000 square miles of new area 

“When it came time to leave, the ice had not 
broken sufficiently for our ships to get through. 
So we flew out, leaving valuable equipment 
behind. When I wound the 30-day clock, I knew 
it would tick on as the only man-made sound 
on a lifeless continent. Later, an Argentine 
expedition found our Gurley instruments and 
sent them back to the Land Office in Washing- 
ton. They are now in Alaska, I understand— 
still doing their job.” 


“The Surveyor’s Notebook” collection is 
packed with many valuable field tips like 
; ——) these—plus unusual sur- 
veying problems and 
their solutions. More 
than 37,000 engineers 
and surveyors are find- 
ing these reports help- 
ful. Write for your free 
copy of Series 2. 








W. & L. E. GURLEY, 530 FULTON ST., TROY, N. Y. 


Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
Precision Weights and Meosures, Paper and Textile Testing pera Reticle 
Making Facilities, Aeronautical Navigating Instruments, M ical | 
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See our Exhibit at the 1956 ACSM-ASP meetings 
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ZEISS-AEROTOPOGRAP 
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handy + efficient 
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FSTEREOTOPE 


stereo plotting instrument with 
mechanical computers 
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for true horizontal and 
vertical plotting — 

ease of operation — 
convenient transportation — 
use of contact prints 
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Write today for special 
literature! 


AEROTOPO 
MUNCHEN 27 


Ismaninger StraBe 57 
Sole Agent for US.A. TRANSMARES CORPORATION 15 William Street, New York 5, N.Y. 


Branch Office, 1124 N. Highland St., Arlington, Va. 
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NOW! All the accuracy of larger 
plate-size plotters in a fast, low-cost, 
compact model ! 


Save every way! Save effort: High resolu- 
tion and 3.2 magnification show fine de- 
tail clearly; patented push-button controls 
regulate red and blue for highest-contrast 
stereo-perception. Save time: Map larger 
areas from fewer photographs, taken at 
greater height; standard Multiplex opera- 
tion, saves training time. Save money: 
Complete capital equipment for precision 
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PLOTTER 


im Based on E.R. 55 Projector 
designed by R. K. Bean, 
U.S.G.S. 


#8 


mapping at scales of 1"/50' to 1"/200’, for 
only $4250. (Reduction printer and cen- 
tering device optional at additional cost.) 


WRITE FOR COMPLETE INFORMATION 
Ask for Catalog F-303. Write to Bausch & 
Lomb Optical Co., 77048 St. Paul Street, 
Rochester 2, N. Y. 


BAUSCH 6 LOMB 


America’s only complete optical source .. . from glass to finished product. 
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Part of an Abrams mosaic of St. Petersburg, Florida 


Base Your Planning 
on an Abrams Aerial Survey 


Atlanta, Georgia and surrounding Fulton County, air-mapped by Abrams, 
used a mosaic and enlarged prints to re-plan, to re-assess property, and 
re-route rail and highway traffic in the 165 square mile area at a huge 
saving in time and money. 


Flint, Michigan solved its water problem for the next 20 years by the 
use of aerial survey and the damming of a smail stream. The engineers 
report that without the 75% savings as compared to ground survey, the 
dam couldn’t have been built. 


The American Road Builders Ass'n. Task Force report, highly recommends 
aerial survey. It states, “Location and cross-section surveys—can and 
should be performed more extensively by aerial photogrammetry” and “are 
prerequisites of economy in personnel.” 


Let us tell you what aerial survey can do for you. 


CORPORATION 
Lansing, Michigan, U.S.A. 





Abrams Aerial Survey 








SUI 





PING 





SURVEYING AND MAPPING 














\ WeT Sensitive 
SURVEYING 
\ A LTIMETERS 
~ READABLE 
TO ONE 
FOOT 


Sat at yeni I Wit i 
Kw WW \" af “ a I 
RY wr as 


N 
Aveesyaet® 


SELF-BALANCING PRINCIPLE *) 


No adjustment or setting required. No 
time lag. 


ECONOMY 


Time and money are saved because 
modern altimetry methods eliminate 
lines of sight. Small original invest- 
ment is rapidly recovered. 


RANGES: 


MINUS 1000 TO 3000 FEET 
MINUS 1000 TO 6000 FEET 
MINUS 1000 TO 15000 FEET 


Write today for WALLACE & TIERNAN 


additional information PRECISION INSTRUMENTS AND ELECTRICAL MECHANISMS 


‘Belleville 9, N. J. 
In Canada: Wallace & Tiernan Products Ltd. * Box 54, Toronto 13 


A-99 
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The Universal ‘Jeep’, with the extra traction of its 4-wheel drive, takes you and your equipment wherever 
your survey has to go, regardless of terrain or weather. 


4-wheel five takes 


you 


wherever your transit sights ! 


1 ad 


The “eey’ Station Wagon, with its its 4-wheel ie. 


has the same “go-anywhere” ability as the 
‘Jeep’, plus greater roominess. It carries six 
people and their gear, and with rear seats 
removed, sleeps two comfortably. 


4-WHEEL DRIVE 
UNIVERSAL 





There’s nothing like a Universal ‘Jeep’ for taking you 
cross-country from one survey site to another. 

The extra traction of its 4-wheel drive enables it to 
climb steep grades, ford streams and go through sand 
and mud where ordinary vehicles would bog down. Its 
compact size lets it maneuver through narrow trails. 
And the ‘Jeep’ can stand up and take it year after year, 
as hundreds of surveyors and engineers can attest. 

It will pay you to learn all the facts about the Uni- 
versal ‘Jeep’. Ask your ‘Jeep’ dealer for a demonstra- 
tion or write Willys Motors Inc., Toledo 1, Ohio. 


How does 4-wheel drive work ? 4-wheel drive vehicles offer 
selective 2- or 4-wheel operation. In 4-wheel drive, the engine 
power is transmitted to all four wheels at once, rather than 
to the rear wheels alone, thus utilizing the entire weight of 
the vehicle for maximum traction. A special low-gear range 
provides extra pulling power, when needed. 


jeep 


WILLYS... world’s largest makers of 4-wheel drive vehicles 
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SURVEYING INSTRUMENT REPAIRS 


We have the most modern, newly and completely equipped instrument re- 
pair shop in the south. Our equipment includes the only factory designed collima- 
tors for adjusting in this part of the country, also we have new microscope 
equipped devices for centering horizontal limbs and verniers, special mandrels, 
taps, and dies and other fixtures and tools for the factory type repair of your in- 
struments. Our supply of parts are all new and factory made. We do not “canni- 
balize” old instruments for parts or use any old worn material in our repairs. We 
have new factory parts for most popular makes of instruments—and our prices 
are consistent with the quality of the work performed. We can give as prompt 
service as the magnitude of your repair job will allow. 


RENTAL INSTRUMENT SERVICE 


We usually have on hand good serviceable transits, levels and alidades of 
standard makes available on a daily, weekly or monthly rental basis. We also rent 
range poles, level rods, steel tapes and other surveying and engineering equip- 
ment. 


ENGINEERING & SURVEYING EQUIPMENT 


We offer complete lines of all popular makes of Engineering and Surveying 
instruments. Circulars or catalogs will be gladly sent upon request. 


Complete field and office supplies are also available for the engineer and 
surveyor. 


Southwestern distributors of KERN instruments 


R. L. SARGENT CO. 


M & M BUILDING Nee MAS 2582 HOUSTON 2, TEXAS 


ENGINEERS & SURVEYORS INSTRUMENTS 
SALES — RENTALS — REPAIRS 
INSTRUMENTS BOUGHT & SOLD 
STEEL TAPES, RANGE POLES, LEVEL RODS 


“Instruments sold and repaired by the R. L. SARGENT COMPANY are 
in service all over the world.” 
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instruments 


noe 


for highly precise 
cartographic drafting 


in all your cartographic drafting projects, use 
cartoplex sheeting! you will find that this di-noe product is 
unsurpassed for surface quality and dimensional stability. 


tartoplex’s paper-aluminum laminated construction keeps 
drawings permanently accurate, flat-lying, 
non-¢urling and non-fraying 


among cartoplex’s other notable qualities is its 
suitability. for work in which the drafting sheet must be 
blueline sensitized. its pencil and ink receptive surfaces are 
treated with a specially compounded coating to produce 
exceptionally uniform blue emulsion coverage. 


throughout the blue sensitization, exposure and development 
processes, this coating fully protects the high drawing 
quality of cartoplex’s 100% bond paper surfaces. 

cartoplex sheeting is but one of the many fine products 
manufactured by di-noc for surveying, mapping 
and drafting 


for further details on 


Cartoplex Sheeting, write... 


DI-NOC CHEMICAL ARTS, INC. 


1700 LONDON ROAD « CLEVELAND 12, OHIO 
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Photo courtesy F. H. McGraw & Company 


BERGER INSTRUMENTS team-up 
with F.H. McGraw & Company 
on billion-dollar atomic energy project... 


It takes unusual engineering. construction and instal- and establish grade pin elevations within a tolerance 
lation “know-how”—plus unusually precise surveying of .005”. Primary vertical control is established 
instruments to— within each process building, carried forward, and 


thai he closed with these levels. 
Set steel column base plates within 1/16” and plumb 


over 100,000 tons of structural steel within a toler- These instruments have achieved excellent results 





ance of 1 to 1000. and are still i 

Install thousands of motors, converters, compressors Yes. it takes unusual engineering “know-how” to build 
and other processing equipment in one inter-con- today’s unusual projects. just as it takes unusual instru- 
nected network —all accurately leveled within .005”. ment-making skill and experience to build the transits 
Maintain a continuous tolerance of .032” through- and levels which guide such precise construction through 
out hundreds of miles of process piping. to completion. That's why you see Berger Instruments 


Engineers at F. H. McGraw & Company, Hartford, teamed-up so mer with so many of the world’s leading 
° . construc rsa “ngineers. 
Conn., prime contractor for the new Atomic Energy SECLOTS SRS Coe 


Commission gaseous diffusion plant at Paducah, Ky.. 


saw it as a job for Berger Precise Instruments—from C. L. Bercer & Sons. Ine 
the ground up. The results proved it—as F. J. Mayo, 43. Williams St.. Boston 19. Mase. 


MeGraw executive vice president and project manager Accuracy 
at Paducah sums them up: 


“Two Berger Theodolites were used to establish a 

horizontal grid system of a very high accuracy for 

the entire project and also lay eut the main control nN 

axis lines of negative expansion on the large process 

buildings, within a tolerance of .000” to .016”. te f f 

“Two 18” Berger Precise Dumpy Levels have been Write for copy © s 

used to set all equipment in the process buildings “Accuracy In Action”....... 





Engineers’ Transits 


Builders’ Instruments THE BEST IN SiH IS B F Le ; E kK 
Levels cae ‘ 
Alidades 


‘Theodolites ENGINEERING AND SURVEYING INSTRUMENTS... SINCE 1871 














PROGRAM PREVIEW—the coming March annual meetings 


1956 ACSM-ASP Consecutive Meetings 
and Co-Exhibit 


March 18-24, 1956, Shoreham Hotel, Washington, D. C. 


Sessions of American Congress on Surveying and Mapping— 
Monday, Tuesday, Wednesday morning 


Sessions of American Society of Photogrammetry— 
Wednesday afternoon, Thursday, Friday 


ACSM PROGRAM: Reflecting the broad objectives of 
ACSM in the public interest and in the technical and 
professional scope of its membership, the 16th Annual 
Program of American Congress on Surveying and 
Mapping includes programs of its six Divisions in the 
plenary ACSM will program key 
speakers, panels, and papers by leaders in their fields. 


ACSM Divisions, already well under way, program as 


general sessions. 


follows: The Cartography Division presents “World 
Mapping” by an outstanding speaker pointing out the 
great need for map and chart coverage here and abroad, 
a subject of great importance. Another subject is en- 
titled Stability Tests of 


of interest not only to cartographers but 


“Dimensional Cartographic 
Materials,” 
others concerned with exactness-of-scale and registry 
problems in producing maps or charts or scale drawings. 
Control Surveys Division schedules papers on modern 
automatic computing, the availability of survey control 
data, and a review of the present progress of the re- 
vised specifications for control surveys. Education Di- 
vision agenda is “Professional Status of Surveying and 
Mapping,” and “Reaction of Recent Developments in 
the Schools in regard to Surveying Courses.” Instru- 
ments Division, already strongly behind the scenes of 
the Co-Exhibit, as usual will come up with a lively 
topic or two. Property Surveys Division is program- 
ming the famed Jesuit Explorer, Father Linehan, with 
an illustrated lecture, “Surveying in Polar Regions.” 
Also, “Down East Survey Problems with Tidal Lands,” 
experience fromm the Maine coast. Another feature will 
be “Computations for Subdivisions,” by Harold Welch, 
of Colorado, California, and Labrador. Also some 
salient points in Quebec surveying, by a Canadian ex- 
pert Topography Division features “Surveying and 
Mapping of Antarctica” in plenary forum discussion by 
an expert panel. That vast continent of practically 
unexplored terrain is ever increasingly of timely in- 
terest as zero hour for Operation “Deep Freeze” ap- 
proaches. Contours for land-subsidence studies and the 
use of the planetable by land surveyors—while on the 
site—to make planimetric or topographic plots, are 
other likely topics. Recent recurring devastation by 
storm-water flood damage in the northeastern sections of 
the United States has also suggested the topic of “Im- 
portance of adequate comprehensive surveys and maps 
in flood-control studies.” 
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ASP PROGRAM: The technical program for the 22nd 
Annual Meeting of the American Society of Photogram- 
metry is being designed to satisfy the diversified interests 
of its many members. Thus there will be papers on al- 
most every phase of photogrammetric activity. In par- 
ticular, panels are being organized on aerial photography, 
photogeology, and photo interpretation, to be moderated 
by William E. Harman, Jr., William A. Fischer, and 
Donald J. Belcher respectively, each of whom is a noted 
in his field. The subject matter of the 
aerial-photography panel will consider the latest de- 
velopments photographic airplane, 
camera mounts, the effects of haze, modern processing 
equipment, color, and the amount of imagery which 
can be detected from photographs taken at various alti- 
tudes. 


authority 


concerning the 


The photogeology panel will include papers on 
the application of stereoplotting equipment to geologic 
mapping, photography to 
geologic studies, the training of photogeologists, and 
the role of photogeology in an over-all exploration pro- 


the application of color 


gram. The photointerpretation panel will, as in previ- 
ous years, cover the important phases of and latest de- 
velopments in Particular 
emphasis will be placed on panel discussion and ques- 


tions from the audience. 


photointerpretation work. 


Other speakers will talk on automatic contouring, 
photogrammetric scribing, the use of the variable-ratio 
pantograph, Navy photo-evaluation teams, supplemental 
control by phototheodolite, new techniques for making 
three-dimensional models, the role of automation in 
photogrammetry, and a host of other subjects for 
which arrangements are now being made 


EXHIBIT: The ACSM-ASP Co-Exhibit has every indi- 
cation of surpassing last meetings’ exposition which 
ranked with the greatest of its kind ever assembled. 
SOCIAL FUNCTIONS: ACSM-ASP social co-activities 
include a cocktail social, a grand banquet, a dance, and, 
for the ladies, a tea, sightseeing, and special events. 


PLAN YOUR RESERVATIONS NOW 


T. E. Brount, Deputy for Publicity 
1956 ACSM-ASP Consecutive 
Meetings and Co-Exhibit 
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Development of Cartographic and Repro- 
duction Techniques in Chart Production 


By COLONEL RICHARD W. PHILBRICK, COMMANDER, AND 
OTTO C. STOESSEL, JR., CHIEF, REPRODUCTION 
CHARTING TECHNIQUES OFFICE 


AERONAUTICAL CHART AND INFORMATION CENTER 


HE METHODOLOGY of § solving 
Oe hie is always fascinating. At the 
United States Air Force’s Aeronautical 
Chart and Information Center the problem 
solving cycle is often a tight loop that closes 
within months, or even weeks. Presented 
here are three representative problems, with 
solutions, pertaining to the portrayal and re- 
production of aeronautical charts. 


VIGNETTING FOR DEPICTING AREAS 

The first example considers vignetting as 
a way of depicting areas on the ACIC jet 
navigation chart. The JN series are multi- 
purpose charts designed for use as plotting 
sheets and logs for dead reckoning and celes- 
tial navigation. For such usage, solid blue, 
customarily used to designate open water 
areas, makes a poor background for plotting 
and notations, especially when viewed under 
red light. A clear delimitation of shorelines 
is particularly desirable as the JN chart 
serves for radar as well as for visual pilot- 
age. Radar gives strong land-water contrast 
to and makes no distinction between fresh 
and briny water. Both come out with the 
same contrast on the radar screen. 

Small bodies of water (lakes, double-line 
rivers, bays, etc.) need a strong fill to make 
them stand out adequately. 
where to change from darker blue to light 
blue is encountered repeatedly in showing 
donble-line drains which feed into the sea. 
This question, unfortunately, has no good 
answer and adds many grey hairs to chart 
editors. 


The question of 


Presented at the Fifteenth Annual Meeting, 
American Congress on Surveying and Mapping, 
Washington, D. C., March 9-11, 1955. 


A standard portrayal that would accent 
shore lines and automatically give weighted 
emphasis to smaller water areas according 
to their dimensions was the desired objec- 
tive, along with a background of white paper 
in open water areas. The accompanying 
illustration (Figure 1) shows the kind of 
portrayal that was sought. Note how this 
vignetted representation not only strength- 
ens shorelines but gives extra strength where 
bodies are of small dimension. This feath- 
ered or vignetted shading met all require- 
ments except ease of production. 





As hand and airbrush samples were pre- 
pared we became appalled at the amounts of 
skilled judgment, artistry, and man-hours 
that were required. We noted that early 
cartographers had solved similar problems. 
DeWit, on charts at a similar scale prepared 
around 1688, used vignetted or feather- 
edged open water areas. He also used this 
convention for lakes and found that stand- 
ard vignetting gave added emphasis to 
smaller water bodies. 
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In seventeenth-century Holland, however, 
cartographic artistry was no critical com- 
modity and the man-hour unit had probably 
not been conceived. Labor costs and man- 
hours are more significant factors in twen- 
tieth-century America. It was, therefore, a 
pleasant surprise when our reproduction 
techniques branch devised a photomechani- 
cal solution that called for almost no hand 
labor. 

Figure | is representative of the vignetting 
that is achieved by the new process. The 
technique is quick and inexpensive, and it 
gives consistent rendition. It has already 
been adopted for portrayal of water areas 
on jet navigation charts by the RAF and by 
the United States Air Force. The same 
basic technique is now being adapted at 
ACIC for depicting wooded areas. In fact, 
the technique shows promise in the repre- 
sentation of any area where featheredge en- 
hancement is a factor. 

Photochemical vignetting, as the name 
implies, products a vignette tone around and 
within given outlines by a photomechanical 
procedure. The operation is based on light 
migration, so a given circumstance will give 
consistent and uniform results. Materials 
necessary to achieve photomechanical vig- 
nettes include the object to be vignetted or 
the original drawing (open window) of the 
areas where vignette is desired. 

For the water-tint vignette, the original 
open window negative is used to obtain a 
positive reduction to the desired size. The 
line reduction of the original open window 
negative is first made by conventional proc- 
ess camera operation. The original is re- 
duced for several reasons. First, a good 
many of the finished charts are larger than 
the magenta contact screen by which the 
vignette is obtained. Second, reduction is 
used for partial control of the vignette band 
width. Because an enlargement of the final 
vignette is necessary to bring the finished 
product to the original size, this can be a 
controlling factor for the width of the vig- 
nette band. After the image reduction is 
made, the reduced positive is made ready 
for the actual vignette operation by detailed 
opaquing. This is an essential step since 
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undesirable pin holes appearing in the re- 
duced positive will form unwanted vignette; 
while deemphasized or lost detail will not 
give the desired vignette. 

After the opaquing operation is com- 
pleted, the vignette procedure is started. 
This consists of making a composite sand- 
wich exposure by utilizing the theory of 
light dispersion. The sandwich is prepared 
as follows. A sheet of photosensitized litho 
film is placed in position at the bottom. 
Over this unexposed film, a magenta con- 
tact screen is positioned. This screen per- 
mits making a direct halftone of the selected 
vignetted area. Since the ability to obtain 
a good halftone negative from the original 
artist’s drawing is difficult and inconsistent, 
the direct halftone medium is a vital step. 

Positioned over the screen are the disper- 
sion materials which accomplish the degree 
of light migration desired. Satisfactory for 
this operation are any of the many types of 
plastics, grained on one or two sides, and 
either frosted or opaque white. For greater 
vignette bands opal glass of various thick- 
nesses and dispersion qualities can be util- 
ized. When a reduced positive is utilized, a 
relatively small vignette is adequate because 
of the subsequent enlargment steps which 
are required to bring the original band to 
proper scale. A sheet of grained vinyl and 
a sheet of white opaque vinyl were therefore 
selected as dispersion materials. Since each 
sheet is 0.010 inch thick, a total of 0.020 
inch was used as a dispersion for this par- 
ticular vignette. The reduced positive, 
which masks the area of desired vignetting, 
is positioned on the dispersion materials. 
When this sandwich has been properly as- 
sembled in the vacuum frame it is covered 
with a sheet of clear acetate to form the 
necessary vacuum for making the exposure. 
In a typical setup one employs a No. 2 photo 
flood in a conventional light reflector placed 
eight feet from the vacuum surface and hav- 
ing a frosted diffuser a few inches from the 
bulb. An exposure time of about five min- 
utes is necessary for the dispersion materials 
and magenta screen establish a relatively 
high exposure factor. 
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Conventional processing completes the 
vignette. As the original has been reduced 
for this particular vignette, enlargement to 
the original scale is necessary. When the 
negative has been properly scaled it is regis- 
tered to the original open window which 
serves as a mask to form the margins of the 
completed vignette. This same procedure is 
practical with almost any enlargement or 
reduction ratio as well as at a 1:1 scale. 
Variations in the composition of the sand- 
wich exposure will alter the degree of light 
migration. Therefore, less diffusion in the 
makeup can be accomplished by using a 
thinner vinyl or by the use of diffusers that 
have less dispersion action. Greater diffu- 
sion can also be accomplished by using ma- 
terials that are thicker or which disperse 
light more easily because of a grained or 
opaque-white characteristic. Increased lati- 
tude is possible by a manipulation of expo- 
sure. A greater than normal exposure on a 
given sandwich will lengthen the vignette 
band but create a contrast area immedi- 
ately around the masked or outlined area. 

Overexposure creates a solid line which 
tapers off to the desired tone or dropout. 
On the other hand, a less than normal ex- 
posure shortens the vignette band and cre- 
ates a flat vignette. Extreme underexposure 
greatly shortens the vignette band and cre- 
ates a flat image varying in tonal range 
from the darkest tone, 35% to 50%, to a 
dropout, instead of the normal 90% to 
dropout. Additional variation can be 
achieved by control of reduction and en- 
largement factors. Needless to say, the lines 
per inch of a vignette vary with the ratio 
of the final enlargement to the screen ruling 
of the original magenta contact screen. 
Consideration should be given to the en- 
largement ratio in order to obtain the de- 
sired dot rulings consistent with the most 
desirable vignette band. 

One other procedure or variable is pos- 
sible with the photomechanical vignette. 
This is the ability to obtain an over-all tone 
rather than the dropout or nonprint white 
at the extremes of the vignette band. This 
over-all tone is practical at almost any per- 
cent, therefore, if an over-all dot or tone is 
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desired instead of the-normal dropout, a 
flash exposure must be taken. This is ac- 
complished on the open-face vacuum frame, 
from which the mask is removed to give an 
over-all flash exposure without breaking 
vacuum with the base materials. The unex- 
posed film is covered by the magenta screen 
over which the desired diffusion material is 
positioned. A clear sheet of acetate is used 
to vacuum these materials to the open face 
frame. At the top and outside of the 
vacuum sandwich a glass positive mask is 
used to replace the film mask previously 
utilized. With the positive mask in posi- 
tion, the normal exposure is given as pre- 
viously described. After the initial exposure, 
the positive mask is removed and an over-all 
flash exposure is made. Trial and error will 
establish the standard operating procedure 
to produce consistent vignettes of a given 
type. 


LAC STRIP PROCESS 


The second problem is not one of por- 
trayal or of symbols which affect the ap- 
pearance of the chart but deals exclusively 
with an improvement in production meth- 
ods. The solution is such a good one that 
I think it will certainly stand on its own feet 
and merits a lot of attention. 

You are all familiar, I am sure, with 
gradient tints which fill the spaces between 
contour lines. The preparation of color- 
separation negatives that lead to their pro- 
duction is the problem considered here. 
This procedure has been a great time con- 
sumer involving many tedious hours of ink- 
ing with pen and brush. The inking ordi- 
narily is done by a draftsman who receives 
the information from the compiler. 

The new technique developed by ACIC 
greatly simplifies past procedure and is 
achieved by what we call a selective peeling 
This may have been inspired by 
observing what happens to a girl in a lace 
bathing suit who stays too long in the sun 
on her first day on the beach. The new 
technique has been particularly pleasing be- 
cause it minimizes possibilities of error. Any 
technique which improves quality and sim- 
plifies procedures is to be cherished. 


process. 
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The Lac Strip process was developed by 
ACIC with the assistance (in the prepara- 
tion of a suitable lacquer) of the True-Line 
Process Company of St. Louis. It was de- 
veloped to prepare line color separations 
which achieve a photomechanically etched 
and solvent dissolved negative image of the 
outline areas of each color tint. The actual 
open window separation is achieved by a 
simple strip film procedure. 





Ficure 2. 


The former method of preparing gradient 
tint separation (See Figure 2) employed 
the manual paint in or paint out of the de- 
sired open-window areas, utilizing a blue- or 
black-line image to indicate tint limitations. 
The transition from a nonphotographic blue- 
line image to a black-line image to provide 
the individual tint outlines was initiated by 
ACIC to eliminate the difficulty of precise 
inking along the limits of each tint. Since 
the black-line limitations are a part of the 
open window area, a safer margin of regis- 
tration is achieved by the subsequent over- 
lapping of tint bands by the width of this 
black line. Further study at ACIC disclosed 
that certain film coatings could be selectively 
removed by a photomechanical process of 
etching and solvent washing. The Lac Strip 
technique is essentially an enlargement of 
the latter study, incorporating a strippable 
medium which can be applied as a liquid to 
form a tough strippable film. Lac Strip, as 
the name implies, is a strippable coating 
having primarily a lacquer base. 

Because of the solvent-etch procedure the 
stable transparent base presently utilized is 
Mylar 750, a polyester sheeting developed by 
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DuPont. Basically the finished manufac- 
tured stripping is a 0.0075 inch Mylar sheet 
having an application of a substratum or 
releasing coat of polyethylene glycol and 
tergitol solution. This spray-applied sub- 
stratum acts as a release coat for the after- 
applied lacquer film. This coating is criti- 
cal for it has a direct relationship to the 
stripping quality of the final product. After 
the substratum has been applied, a plasti- 
cized red-pigmented lacquer coating is 
sprayed on in approximately three coatings 
of 0.0045 inch for a total thickness of ap- 
proximately 0.0135 inch. 

After the coating is applied, it must be 
dried and cured. The film can then be 
stored until used. To prepare a color sepa- 
ration from an original line positive outline 
a conventional deep-etch stencil is applied. 
Because the prepared Lac Strip sheet con- 
tains oil, conditioning prior to the deep-etch 
coating is necessary. A solution of detergent 
or French chalk with water will satisfac- 
torily degrease the surface and make it ac- 
ceptable for the conventional deep-etch sen- 
sitizer which is applied at a slightly less than 
normal whirler speed. An initial speed of 
15 to 20 r.p.m. will satisfactorily coat the 
sheet. The speed can be increased later to 
accelerate drying. When the sensitized 
sheet is fully dry, a normal exposure is made, 
utilizing a positive medium. The image is 
developed in the conventional manner. The 
operator should examine the image to be 
certain that the stencil is fully developed and 
free from residual deposits. After excess 
developer is removed, the Lac Strip is ready 
for the solvent etching process. 

At this stage a solvent-resistant stencil 
coating covers the lacquer film of Lac Strip. 
The line detail of the stencil has been re- 
moved by exposure and development so that 
the lacquer film is exposed in those areas 
The solvent etch will, therefore, dissolve the 
lacquer film in the exposed areas while the 
areas covered by the stencil will not be 
affected. It is readily seen why this solvent- 
etching stage will automatically separate the 
various color-separation bands. 

The solvent etching is accomplished much 
like an amateur photographer develops a 
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roll of film. This is a very critical stage as 
the quality of the outline and the subsequent 
ability of the stripping procedure is depen- 
dent upon this operation. The etching for- 
mula which has proved most satisfactory is 
a solution of methyl isobutyl Ketone and 
ethyl methyl Ketone of equal proportions. 
These solvents are highly toxic and inflam- 
mable. 

Breathing the vapor and prolonged con- 
tact of the solution with the skin is harmful. 
Protective gloves and respiratory face masks 
are therefore essential. Equally important 
is a satisfactory ventilating system. The 
actual etching procedure involves rapid im- 
mersion with equally rapid squeegee re- 
moval of the excess solution. The process 
should be repeated until the etched image 
Rapid 
action is necessary to prevent excessive un- 
dercut etching. When the etching is com- 
pleted, the stencil is removed by placing the 
sheet under water. The sheet is then al- 
lowed to dry thoroughly after which the 
selective stripping is performed. Any por- 
tion or portions of the lacquer film can be 
removed (See Figure 3) within the image 
limits by inserting a knife point under the 
lacquer and lifting it. After the desired 
lacquer film has been removed, the remain- 
ing etched outlines can be opaqued or 
masked to produce a negative suitable for 
plate making. The stripping phase requires 
considerably less time than the normal hand 
operation for the most detailed color sepa- 
rations, such as elevation bands that require 
detailed artist’s interpretation. 


area is free of lacquer or residual. 


By creating 
open windows and removing everything be- 
tween the image limitation outlines (such as 
wooded open windows or swamp windows) , 
the work can be completed in a fraction of 
normal time required for hand painting. 

As this is the first ACIC process involv- 
ing a photomechanical method for creating 
open-window tint separations, great im- 
provement can naturally be expected. 

A deficiency of Lac Strip is the inability 
of the Mylar sheeting to lie perfectly flat. 
Lac Strip sheeting more than 24 by 30 
inches could therefore cause registration dif- 
ficulties. In the surface sensitizer stencil 
procedure there is the possibility of undercut 
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etching with subsequent loss of quality or 
detail. This, however, has not proved to be 
a major difficulty as sufficient latitude is 
afforded the tint overlap to allow for the 
normal degree of undercut etching. The 
problem of adequate ventilation for the 
Ketone solvents has been eliminated by 
ACIC by contracting the solvent etching 
process to the manufacturer. 

Research and study are currently under 
way to improve Lac Strip and to eliminate 
such difficulties as are now associated with 
this process. ACIC is actively engaged in 
the development of a stripping product 
coated on a 0.010 inch vinylite, which is sen- 
sitized prior to exposure and developed by 
water action rather than solvent etching. 
This type of product would be much like the 
carbon tissue utilized in the silk screen 
process. 

In the initial phase, a carbon-tissue coat- 
ing with a rubberized release coat was ap- 
plied to a vinyl base and sensitized prior to 
production application. The sensitizing was 
achieved by inserting the sheet into a di- 
chromated bath until the sensitizer had been 
absorbed into the strip coating to the vinyl 





Ficure 3. 


base. After drying, the sensitized film was 
exposed by arc lamp in a conventional 
A tanning action occurs in 
the exposed area making it insoluble to mild 
water action. 


vacuum frame. 


Because the sensitizer is ab- 
sorbed within the strip coating, the undercut 
possibility is eliminated for the tanning ac- 
tion has been through the strip coat to the 
base vinyl. After exposure a warm water 
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bath dissolves the unhardened or untanned 
area or lines so that complete removal of 
the strip coat in this area is possible. A 
glycerine bath of the finished sheet will suf- 
ficiently plasticize it to allow for the strip- 
ping procedure. Since sensitivity is depen- 
dent upon the thickness of the strip coat, the 
color must be strong enough to permit pene- 
tration of the actinic rays from the arc. The 
product in this stage cannot therefore be 
applied directly as a plate exposure medium. 

Dyeing the vinyl in the stripped areas is 
an additional step to present the necessary 
barrier for subsequent re-exposure or plate 
operations. The black beauty formula has 
proven satisfactory for this purpose. Be- 
cause dyeing constitutes a reversal, the origi- 
nal is now a positive copy rather than a 
negative. A photographic contact with the 
dyed vinyl will give the desired negative and 
product. After dyeing, the stripped film is 
submerged in warm water to soften the 
tanned coating which acts as a barrier in the 
dyeing process. Simple scrubbing will re- 
move the remaining coating, leaving the im- 
pregnated dyed vinyl as the finished positive. 
The Ulano Product Company of New York 
has assisted in the basic development of this 
product. From tests completed and subse- 
quent evaluations, it is obvious that some 
form of photomechanical stripping product 
will some day completely replace all major 
hand operations of this sort. 


Author’s Note: The technique described above, 
recently perfected by ACIC, has replaced the 
Lac Strip method. ACIC-coined identity of 
this new technique is Dystrip. 


ADJUSTED CONTOURS 

One item that we prepared in large quan- 
tity at the Aeronautical Chart and Informa- 
tion Center is the mosaic which carries con- 
tour overlay. This consists of a white line 
contour cut through the mosaic cell. The 
contour lines are traced in standard widths 
and are adjusted so that they will be ade- 
quately predominant in the lightest areas of 
the mosaic. No provision is made for ad- 
justment of the weight or intensity of con- 
tour lines to the background on which they 
are laid. This results in a difficult viewing 
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situation. When the contour interval is very 
close it is almost impossible to see the under- 
lying mosaic. This is a problem which was 
solved in five or six days. Figure 4 illus- 
trates the new technique portraying “ad- 
justed” contours. Note the adjustment that 
comes about in the lighter field areas as com- 
pared to the dark wood areas. The adjust- 
ment is obtained by the mechanical proce- 
dure here described. 
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Ficure 4. 


The procedure prescribes photomechani- 
cal compositing by means of an auxiliary 
transparent camera back. (See Figure 5) 
This device is designed with double vacuum 
channels to permit multiple compositing of 
both projected and contact materials with 
comparatively fine registration. As in the 
case of the two techniques discussed pre- 
viously, this procedure was developed to re- 
duce man-hours necessary to accomplish a 
given job. The auxiliary framing device 
was originally utilized only for straight con- 
tact and projected mosaic composites. Its 
use has since been expanded for other over- 
lay information, such as contours whose 
tones vary directly or in proportion to the 
surrounding detail information. The device 
or auxiliary equipment is simply positioned 
in a conventional process camera utilizing 
clamps or bars designed to hold dry plates. 
The necessary preparatory or precomposit- 
ing stages for this procedure involve making 
film negatives or positives of the border 
frame, contours, or other information de- 
sired on the final composite. 
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TECHNIQUES IN CHART PRODUCTION 


In most cases the original materials are 
supplied in a positive draft or stickup form. 
A simple contact process is all that is neces- 
sary to make film negatives. The original 
materials should have center marks which 
correspond to the center lines of the mosaic 
board or projected image. It is the rela- 
tionship of these center lines to the center 
lines of the mosaic board which determine 
the relative fit or positioning of the two 
types of subject matter on the final compo- 
site. After the negatives are processed, 
opaquing is necessary prior to making the 
final holdout positive mask. When opaqu- 
ing has been completed, film positives are 
made if a black printed image is required. 
Since a positive is a holdout mask and the 
resultant film will be a negative, all detail 
on this positive will subsequenty print black. 
On holdout information, such as detail 
where the white unprinted paper is to show 
through, it will have to remain in a negative 
form during the composited exposure. 

For a black-printing line border fitted to 
a projected mosaic halftone having a white 
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or highlight tone contour image, the follow- 
ing are needed for compositing operations. 
First, a positive of the border and all black- 
printing information. Second, negatives of 
all white or nonprint areas and of all gray- 
toned information. And third, of course, a 
positive image or conventional mosaic board 
of the projection information. Because the 
border positive and all black-printing infor- 
mation serve as a holdout mask, this must 
be positioned over the unexposed film and 
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remain in fixed position throughout all stages 
of exposure. On the other hand, since the 
negative detail is merely a “burn in” step, 
it is added at a later stage and subsequently 
removed. 

To follow this procedure step by step, the 
mosaic board is first positioned on the copy 
board of the camera making certain that the 
center marks of the target area have been 
properly positioned. The area where the 
projected image is to be stepped is next 
masked. This is accomplished by attaching 
red tape to the inside of the border frame, 
positioned exactly on the black neatline. 
The area within the border or neatline, out- 
lined by the masking tape, must be covered 
with opaque black material, film or paper, 
so the light will not expose the halftone or 
projected image area. The projected mo- 
saic image is then postioned on the auxiliary 
or ACIC Transparent Camera Back. This 
is easily accomplished as the back is pro- 
vided with both horizontal and _ vertical 
etched centering hairlines. Further, the 
auxiliary back may be rotated to align 
north, south, east, and west directions. The 
camera is equipped with a movable lens 
mount, permitting horizontal and vertical 
alignment. The copy is now correctly posi- 
tioned and ready for the compositing ex- 
posures. The previously masked positive 
border is accurately positioned on the 
vacuum back, registering the center marks 
of the positive mask to the corresponding 
center marks of the ACIC back. A sheet of 
unexposed film is then placed under the 
mask and the vacuum applied. The posi- 
tive mask must be of a size sufficient to cover 
completely the unexposed film and extend 
to the outside vacuum holes. An overhead 
exposure of the positive border mask is made 
with the back in a horizontal position. After 
the contact exposure is made, the tape and 
mask attached to the positive are removed. 
The back is then closed to the vertical posi- 
tion parallel to the mosaic board ready for 
the required halftone exposures or the con- 
tinuous tone projected image. After the 
projected image is made, the ACIC back is 
again lowered into horizontal position. 

The procedure up to this point requires 
only the use of the outside vacuum channel, 
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that is, the channel which is positioned out- 
side the unexposed film but inside the over- 
lay mask. Now, the center vacuum channel 
is turned on while the outside channel is 
released. This in effect holds the undevel- 
oped film in position while releasing the 
positive mask. The negative of the contour 
is then positioned by the same centering 
marks used in previous registration. The 
outside vacuum channel is turned on to hold 
the new overlay while the center vacuum 
is released. This changes the overlay film 
while maintaining the relative positions of 
all elements. The back is again moved to 
the vertical position and exposed in the same 
manner as the conventional halftone or pro- 
jected image. 

With a negative registered to undeveloped 
film and re-exposed, the detail within the 
negative film will be subsequently stepped 
toward the highlight scale in direct propor- 
tion to the exposure factor and the reflecting 
quality of the projected copy. In the case of 
contours, the exposure is adjusted so that con- 
tours running through the highlight area of 
the mosaic will be nonprint white, while the 
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area of the darkest shadows, would have a 
printing contour density of 50% and the mid- 
dle tone area will portray a contour in 25% 
value. Any number of composites or over- 
lays are practical, and each is independent 
of the previous one. If a conventional non- 
printing white or holdout overlay is required, 
the normal overhead contact exposure will 
accomplish the complete dropout. Conven- 
tional processing is all that is necessary to 
complete the framed mosaic negative. 

The procedure described above can be 
completed within one camera hour, which, 
in most cases, is less time than would be re- 
quired for hand compositing. 

The common denominator of the three 
procedures herein presented is conversion 
from hand operation to more efficient pho- 
tomechanical procedures. “IMPROVED 
CARTOGRAPHIC TECHNIQUES ARE 
YET TO BE DISCOVERED.” It is hoped 
that presenation of these procedures may be 
of benefit to other mapping and charting 
organizations and that in some small way 
they may inspire us all in our search for 
better ways of accomplishing our assigned 
duties. 


Used by geological draftsmen. Symbols on clear acetate with non 
wax adhesive that withstands heat of blueprint or positive print 
machines. Practical and thoroughly tested for use on tracings. 
Adhesive leaves no residue when removed. Film sticks tight for 


hundreds of duplicate prints. 


Write for free chart. 
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The French Cadastral System 


By G. H. HALLIDAY 
SURVEYOR-GENERAL’S OFFICE, SOUTHERN RHODESIA, AFRICA 


Eprror’s Nore.—It is quite significant that 
this discussion of the French cadastral system is 
written by a surveyor from Southern Rhodesia in 
Africa and published in a journal in the United 


HE French cadastral system was origi- 
cts introduced, as so many such sys- 
tems have been, to assist in apportioning the 
land tax. Later, the cadastral plan also be- 
came the basis of the system of registration 
of land title. Its functions still include 
these two purposes. 


THE CADASTRAL PLAN 

Every piece of land is given a distinctive 
number on the cadastral plan, and this num- 
ber must be quoted in every deed registered 
in relation to that land. The scale of the 
cadastral plan of an area naturally depends 
on the amount of subdivision which has 
taken place. In France the scale ranges 
from 1:250 to 1:4,000. 

In addition to the boundaries, the cadas- 
tral plan shows buildings. It also indicates 
whether or not boundaries consist of physi- 
cal features such as walls, hedges, fences, 
and ditches, and whether these features are 
“party,” that is commonly owned, or fall on 
one or the other side of the boundary. All 
trigonometrical points, existing property 
monuments, and the intersections of the co- 
ordinate graticules are shown, as well as 
roads and railways. 

Working copies of the cadastral plans of 


The author has referred to the following pub- 
lications in preparing this article: 

Le Cadastre Francais, R. Herbin and A. Pebe- 
reau, Les Editions Francis Lefebvre, 1953, 15 
Rue Viete, Paris XVII. 

Instruction du 15 juin 1938 pour l’Exécution 
de la Triangulation Cadastrale, Direction Géné- 
rale des Contributions Directes et du Cadastre. 

Instruction Speciale fixant les conditions d’exé- 
cution des traveaux de triangulation, de polygo- 
nation, et de nivellement relevant du controle de 
PInstitut Géographique National, 1949, Institut 
Géographique National. 


States. The reader should note the density of 
control that is available for cadastral surveys in 
France in comparison with our own country. 
Some may be interested in the tax exemptions. 


each district (commune) are kept in the 
municipal offices relating to that district so 
that they may be readily available for public 
inspection. The property registers relating 
to the land in that district are also kept in 
the same office. As there are some 40,000 
communes, the convenience of inspecting 
the cadastral records will be appreciated. 

The cadastral plans are drawn in stand- 
ard-size sections. In the built-up areas it 
is arranged, as far as this is possible, that 
public roads shall form the actual boundary 
of each section of the plan. When new 
cadastral plans are made, the superseded 
plans are not destroyed but are kept in the 
municipal offices and are available for in- 
spection by the public. For ease of repro- 
duction, the originals of the plans are kept 
in a central organization. 


THE SERVICE OF THE CADASTRE 

The preparation and maintenance of the 
cadastral plans, as well as the surveys in- 
volved, are the care of a government or- 
ganization known as the Service of the Ca- 
dastre. Because the Cadastre still has, 
among others, a fiscal purpose, the Service 
of the Cadastre functions under the control 
of the Finance Ministry. There is a cen- 
tral office and, in addition, there are re- 
gional and departmental offices (France is 
divided into some 90 departments). In all, 
the Service of the Cadastre has a staff of 
some 4,500. Not all of the work of the 
Cadastre is undertaken by the Service, how- 
ever. The letting out of cadastral work to 
private surveyors, on contract, is a regular 
part of the system. 

The principal functions of the Service of 
the Cadastre can be summarized as follows: 
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Technical 


1. Remaking and maintaining the cadastral 
plans. 

2. Amending the cadastral plans to show the 
new boundaries of land compulsorily redivided 
to ensure that it shall be economically used. 

3. Reproduction of cadastral plans for official 
use and sale to the public. 

4. Standardizing the procedure for large-scale 
surveys undertaken by public authorities. 

5. Installing bases for the standardization of 
tapes. 

6. Maintenance of cadastral trigonometrical 
points and assisting in the maintenance of geo- 
detic stations. 

Judicial 

1. Identification and delimitation of prop- 
erties. 

Administrative 

1. Establishment and maintenance of prop- 
erty registers. 

2. Supplying copies and extracts of cadastral 
records. 

3. Assisting in the valuation of taxable prop- 
erty. 

In a recent book about the Cadastre, 
Herbin and Pebereau emphasize these triple 
functions, i.e., technical, judicial, and ad- 
ministrative. It is a mistake, they say, to 
assume that the work of the Cadastre con- 
sists only of making a topographical plan. 


CONDITIONS OF SERVICE IN 
THE CADASTRE 

The recruiting of the professional and 
technical staff is solely by way of competi- 
tive examination. Age limits for entry are 
imposed, and the number of places filled 
by candidates already in the government 
service is limited to a specified percentage 
of the vacancies available. Appointments 
are provisional in the first instance and, at 
the end of the probationary period, a fur- 
ther examination is required. Later, dur- 
ing the course of their service, the profes- 
sional staff have to complete additional 
technical courses. The Administration ap- 
points by choice the Chief of the Cadastre 
from among the holders of certain specified 
senior posts. The appointment of a few 
specified high-level officials is similarly made 
by choice only. 
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Candidates for admission to the competi- 
tive examinations for the professional and 
technical staff must agree that, if accepted, 
they will remain in the government service 
for a minimum period of eight years. In 
the event of a candidate leaving the service 
within the eight-year period, he is liable to 
pay an indemnity equal to the total emolu- 
ments paid to him during the probationary 
period which precedes his permanent en- 
gagement. The payment of this indemnity 
does not free him from any other disci- 
plinary action which the Administration 
may take against him. The probationary 
period is one of a minimum of eighteen 
months, dating from the acceptance of the 
candidate after the result of the entrance 
examination. 

The examinations for the technical and 
professional posts require a high technical 
standard. The intention appears to be to 
ensure that those appointed shall learn all 
subjects which are likely to be of use to 
them, and shall be physically suited to the 
work required of them. For the profes- 
sional examination, the subjects include, in 
addition to most of the usual mathematical 
and surveying subjects, political and land 
economy, civil law, and constitutional law 
of France. The subjects for the technical 
examination include rural economy, includ- 
ing soil formation and fertility. Tests in 
physical exercise are given to all candidates 
and form part of the examination. As one 
of the physical tests, candidates must com- 
plete a walk of 20 kilometers in less than 
41/, hours. 


THE NEW CADASTRAL PLANS AND 
SURVEY 

At present a program of resurvey for the 
preparation of new cadastral plans is being 
undertaken. These new surveys are based 
on the new triangulation of France, which 
is being established by another government 
department, the National Geographic Insti- 
tute. The average density of the cadastral 
triangulation is one point per 100 hectares 
(about 250 acres). 

In 1953 this triangulation had been prac- 
tically completed with respect to first-order 
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FRENCH CADASTRAL SYSTEM 


points, but third- and fourth-order triangu- 
lation had been extended over only about a 
third of the country. 

Where the new triangulation has not yet 
been developed to a sufficiently small or- 
der, the Cadastre establishes its own trian- 
gulation, and connects it to the major tri- 
angulation. This enables the Cadastre to 
proceed with its work without delay instead 
of waiting, possibly for many years, for the 
Geographic Institute to extend its lower- 
order triangulation to a particular area. 


PROPERTY REGISTERS 

The establishment and keeping up-to-date 
of the registers of property is the duty of the 
Cadastre. 

The French land-registration system is 
not as complete as, for example, the South 
African system. Steps for a reform of the 
system have been under consideration for 
many years and, in March 1953, a Commis- 
sion was appointed to study the question of 
the reform of the system of recording mort- 
gages. The Chief of the Cadastre seems, in 
his book on the Cadastre, to be of the opin- 
ion that, when the reforms of the land-reg- 
istration system have been effected, an or- 
ganization separate from his should be 
responsible for the land registers. There 
should, however, be very close contact be- 
tween the registry and the Cadastre. This 
would closely approximate the South Afri- 
can system. 

Parts of a building—for example, rooms 
or apartments on different floors of the 
building—are shown separately in the reg- 
ister, if separately owned. When the own- 
ership of a building is divided in this man- 
ner, plans of each of the separate floors are 
filed. 

PRIVATE SURVEYORS 

The survey profession is organized in an 
institute, the councils of which control it. 
At the beginning of 1952 the surveyors’ in- 
stitute had 1,641 practicing members. The 
public authorities are represented on the 
main council of the institute by a State ap- 
pointee. The regional councils are elected 
by the institute members in that region, and 
the main council is composed of the presi- 
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dents of the regional councils and four sur- 
veyors elected by the regional councils. 

Boundary and subdivisional surveys may 
only be undertaken by members of the pro- 
fession. Entrance to the profession is by 
way of examination and the serving of ap- 
prenticeship. A four-year apprenticeship 
must be served with a practicing surveyor 
or with an approved State service, for ex- 
ample, the Cadastre. 

Not all members of the survey institute 
are entrusted with work by the Cadastre. 
Eefore a surveyor is entrusted with triangu- 
lation work for the Cadastre, he must make 
application to the departmental head of the 
Cadastre. His application is considered by 
a committee which includes representatives 
of the Cadastre and other government sur- 
vey services, and a representative of the sur- 
veyors’ institute. Acceptance of a surveyor 
is, if given, at first provisional. The provi- 
sional acceptance is only confirmed after 
satisfactory completion of four contracts 
covering a specified minimum area. At the 
beginning of 1953 there were 190 surveyors 
finally accepted for triangulation work, and 
164 provisionally. Less severe conditions 
are imposed for other work for the Cadastre. 

Private surveyors are bound to allow the 
public authorities to consult their plans and 
survey records, without charge. It is speci- 
fied that the surveyor shall not be put to 
any expense on this account, or held re- 
sponsible for the information so obtained. 

The contracts for triangulation given out 
by the Cadastre to private surveyors include 
the reconnaissance, the building of geo- 
detic stations, the observations, and the cal- 
culations. Penalties may be imposed on 
the surveyor if, without good reason, the 
work is not completed within the time 
agreed to in the contract. 


INSTRUMENTS 

Special mention of the Wild T-2 theo- 
colite is made in some of the French survey 
instructions so, presumably, this instrument 
is commonly used. 

One position of the circle is required 
when the average length of sight is less than 
about 10,000 feet and two positions when 
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the average is greater. In France, in ca- 
dastral triangulation, the average length of 
sight is not likely to be much in excess of 
15,000 feet. 


STANDARDS OF ACCURACY 

The Service of the Cadastre has made 
considerable investigation of the errors 
which occur in practice when observations 
and measurements are made. This has en- 
abled it to assess the worth of a series of 
observations or measurements, and to relate 
them to the distribution of errors as calcu- 
lated from the probability integral. 

The distribution of differences according 
to the probability integral is: 


50 percent of the differences should be less than 

the probable error. 

32 percent of the differences should be between 
the probable error and twice the probable 


error. 


_ 


percent of the differences should be between 
twice and three times the probable error. 


percent of the differences should be between 
three and four times the probable error. 


percent of the differences should be greater 
than four times the probable error. 


The Cadastre defines a tolerable error, re- 


ferred to as the “tolerance,” 
the probable error. 


as four times 


For the difference between two base meas- 
urements the tolerance is 1: 18,000. 


MARKING OF STATIONS 

Triangulation 
All the triangulation points except, of 
course, church spires, etc., are marked. 
The Service of the Cadastre has a standard 
metal mould for the concrete monuments 
which it erects. If a part of the building, 
such as a church tower, is fixed as a perma- 
nent triangulation station or level bench 
mark, the owner of the building is notified 
and, before he makes any modifications of 
the building thereafter which affect these 
marks, he must give the administration one 

month’s notice in advance. 


Traverse 
Sufficient of the main traverse points are 
marked to give a density of about 5 points 
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per 100 hectares. A concrete monument, 
similar to the triangulation mark but of a 
reduced size, is used. As far as possible, 
though, traverse points are selected to coin- 
cide with existing monuments. Sometimes 
marks are cut in the pavement or rock, etc. 
A sketch is made of each traverse point. 
Sufficient information is recorded on this 
sketch of nearby existing triangulation sta- 
tions, corners of walls, etc., to enable the 
traverse point to be reestablished accurately 
from this information in the case of its dis- 
appearance. 


Boundary Monuments 


Property owners, as well as the State and 
and all public and local authorities and the 
railways, must indicate the limit of their 
holdings when called upon to do so for the 
purpose of the new cadastral survey, except 
in Alsace-Lorraine where the marking of 
boundaries is not obligatory. 


BOUNDARIES 


The indication of boundaries by owners 
for the new cadastral survey will, in prac- 
tice, be made in a variety of ways. In the 
majority of cases, of course, the boundaries 
according to the titles coincide with the 
boundaries on the ground. A delimitation 
commission is set up in connection with the 
resurvey, one of whose duties is to en- 
deavor, in the case of dispute, to obtain 
agreement between the adjoining owners 
in respect to their boundaries. Failing 
agreement, the commission provisionally de- 
cides on the boundary to be adopted. This 
provisional boundary becomes definite after 
a period of a year unless, during that time, 
the parties otherwise agree, or one or more 
of them institutes a civil action in the courts 
to settle the dispute. It will be noted that 
in the French law the State does not inter- 
vene administratively to force adjoining pri- 
vate owners to accept a particular boundary. 
It is considered that it is better to leave the 
matter of a boundary to the owners affected 
to settle themselves; if necessary, in the civil 
courts. 
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SURVEY CALCULATIONS 

Rectangular coordinates are calculated 
for all triangulation points, traverse points, 
and the ends of the principal offset lines. 
Whenever possible, the graphical method of 
determining coordinates, which is commonly 
used in South Africa (the French call this 
the “point approché” method) is used for 
fixing cadastral points, and for breaking 
down from the new French triangulation. 
It is, in fact, only when the major triangu- 
lation has not been completed to a suffi- 
ciently low order that other methods, such 
as chains of triangles, etc., are used. 

In the graphical method, intersection, re- 
section, and a combination of these two 
methods are used. In resection the tangent 
method is used and the weight of the tan- 
gents calculated. 

The Lambert projection is used. For 
France there are three zones, plus a special 
zone for Corsica. Rectangular coordinates 
calculated in these zones from this projec- 
tion are used by the Cadastre. 


SURVEY OF THE DETAIL OF 
BOUNDARIES AND BUILDINGS 

The survey of the detail is made by off- 
sets, tacheometer, plane table, or from aerial 
photographs, depending on which method 
gives the best results in any area or section 
of an area. A comparatively reasonably 
priced instrument for photographic rectifi- 
cation has been developed by the Cadastre. 
Only the center part of an aerial photo- 
graph is used. This center part is limited 
to a square of side 3/7 of the focal length of 
the lens with which the photograph was 
taken. The principle of rephotographing 
every ten years has been adopted. The 
areas of properties are calculated graphi- 
cally from the cadastral plan. 

Standard bases are established in every 
department to enable surveyors to check the 
steel tapes which they use for traversing. 


REPRODUCTION AND FILING OF 
CADASTRAL PLANS 
The redrawing and maintenance of the 
cadastral plans involves copying over a mil- 
lion existing plans. In addition, copies of 
these plans are required for sale to the pub- 
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lic. A central organization has been created 
by the Cadastre for making these copies. 
Two methods of reproduction are used: 

1. A heliographic process for work which 
does not require a very high standard of ac- 
curacy and reproduction. 

2. A lithographic process for work of pre- 
cision and a high standard of reproduction. 

The photographic transparencies required 
can be produced either at the scale of the 
original plan or as enlargements or reduc- 
tions. For the lithographic process the 
transparency is, of course, at the scale of 
the plan. The image size can be exactly 
adjusted to the original on a ground-glass 
screen, in the copying camera. For the 
lithographic process the transparency can 
be made either on glass or on a plastic (as- 
tralon). It is found that with modern 
methods and materials, a very high fidelity 
can be obtained with a plastic transparency. 
The reversal of the image required when 
an offset printing machine is to be used, is 
effected by the introduction of a totally re- 
flecting prism in the projection system. For 
obvious reasons the original cadastral plans 
are now being filed at the reproduction cen- 
ter, and working copies of these plans sup- 
plied to the local offices. 

The copies of plans for sale to the public 
are available in the form of tracings, if de- 
sired. 

LAND TAXATION 

In general, all private land, except land 
under buildings, is taxed. Farm buildings 
are exempt from tax. In urban areas the 
buildings are taxed but the curtilage’ of a 
building, provided it does not exceed about 
5,000 square feet is regarded as a depen- 
dence of the building, and is not subject to 
tax. 

Ideas in regard to the length of the inter- 
val between which valuations should be 
made have varied in the past. The latest 
proposal is that it should be five years. 


STANDARDIZATION OF THE 
PROCEDURE FOR MAPPING SURVEYS 
A central committee has been set up in 

France to ensure uniformity in the stand- 





1 Land adjacent to a dwelling and used in con- 
nection with it. 
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ards of accuracy of surveys for mapping 
undertaken by all public bodies, and by any 
other organizations if the State participates 
in the cost of the survey. In this manner a 
survey undertaken by one authority may be 
used by another authority. Through this 
committee the control of large-scale map- 
ping—that is, 1:5,000 and larger—has been 
entrusted to the Service of the Cadastre, 
and of small-scale mapping to the National 
Geographic Institute. 

The survey requirements of the Cadastre 
for large-scale mapping are the same as re- 
quired for cadastral surveys in respect to 
triangulation and traverse, and it is recom- 
mended that, so far as possible, the survey 
of detail, too, should be in accordance with 
Cadastre specifications. Before any survey 
for large-scale mapping is commenced, par- 
ticulars of the manner in which it is to be 
carried out, layout of the triangulation, etc., 
must be submitted to the Cadastre for ap- 
proval by the public or semi-public author- 
ity concerned, or the contractor to whom it 
entrusts the work. The results of the cal- 
culations of the triangulation are examined 
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SURVEYING AND MAPPING 


first, and only when these are approved are 
the results of the traverses and detail sur- 
veys considered. 

The survey records of the triangulation 
and traverses are retained for filing by the 
Cadastre, as well as the surveyors’ reports 
on the state of the existing control points. 

When surveys of this nature are under- 
taken on contract, a clause has to be in- 
serted in the contract to provide that the 
results of the work may be used by any of 
the public services without any further pay- 
ment. 


DOCUMENTS AVAILABLE FOR SALE 
TO THE PUBLIC 


1. Copies of cadastral plans, either at the 
scale of the original or enlargements, up to 2.5 
times, or reductions. These copies can be made 
either on ordinary paper or on tracing paper. 

2. Copies of all plans and sketches made dur- 
ing the revision of the cadastral plans. 

3. Copies of aerial photographs, either at 
contact size or enlargements up to 50 by 60 cm. 
(20” by 24’). 

4. Extracts from the property registers, in- 
cluding names of adjoining owners. 
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Scribed Drawings Successfully Transformed 
into Effective Positives 


By KENNETH R. DEARDORF 


CHARTING TECHNIQUES OFFICE, CARTOGRAPHY DIVISION, 
AERONAUTICAL CHART AND INFORMATION CENTER 


HE well-publicized success of scribing 
on coated Vinylite has led to almost 
universal adoption of this technique as a 
color-separation process by chart and map 
makers. The advantages of the method 
have been thoroughly discussed in these 
pages.’ Suffice it to say that they outweigh 
the inconveniences resulting from the substi- 
tution of negative originals for positive orig- 
inal drawings. Nevertheless, certain prob- 
lems were inherent in the new process. One 
of the most serious was the difficulty in 
utilizing the unorthodox negative originals. 
On drawings prepared with black ink on 
white paper or transparent plastic it was 
a relatively simple matter to add type, for 
names and other information, by cutting out 
printed copy and applying it to the surface. 
The scribed original being a _ negative, 
however, naturally requires negative type. 
While it was theoretically and practically 
possible to use such type, it was an awkward, 
tricky, and time-consuming task. The type 
problem has been minimized by using a 
separate sheet for names. This may be 
either a film positive, contact printed from 
the scribed sheet, or a transparent overlay 
keyed to the original scribed drawing. The 
“wash-out” process, which etches the type 
into the sheet independently of scribing is 
also used. These techniques raised fresh 
problems, however, such as dimensional 
changes, additional steps in plate-making, 
registration difficulties, fuzzy and damaged 
type, and correcting and editing. Basically, 
there appears to be no substitute for the 
original positive drawing for certain appli- 
cations. 





1 See Fuechsel, C. F., “Recent Developments 
in Negative Scribing,” SurveyING AND MapPING, 
Oct.—Dec. 1953. Also Fuechsel, C. F., “Scribing 
Today,” SurveyING AND Mappinc, July—Sept. 
1954. 


THE QUICK-ETCH PROCESS 

Positive, scribed, original drawings are 
now practical, thanks to the research of 
Robert H. Sovar, Robert H. Sicking, and 
Julius E. Kahre, of the Aeronautical Chart 
and Information Center. Success was 
achieved by converting the scribed negative 
image into a positive image by staining and 
etching scribed lines with a dye-etch solu- 
tion, thus rendering them opaque. The re- 
mainder of the coating is then removed. 
3ecause of the speed with which the dyeing- 
etching action takes place, the originators 
have named their process “Quick-Etch.””” 

The dye-etch solution does not penetrate 
the coating, but eats into the Vinylite where 
the latter has been laid bare by scribing 
tools. The resulting image, an exact replica 
of the scribed image which preceded it, is 
etched in the Vinylite, and becomes a part 
of it. As such it is extraordinarily durable 
and resistant to chipping, or other damage 
short of deliberate assault with a sharp knife. 

This dyed, positive image somewhat re- 
sembles ink drafting but is far superior, for 
it retains the line perfections characteristic 
of the scribing process. There is, moreover, 
never any doubt as to the opacity of the 
lines, if the dye-etch has been properly ap- 
plied. With the coating removed, revisions 
and corrections can be made on the Viny- 
lite with regular inks just as on an ink 
drawing. Although the lines are durable, 
they can nevertheless be scraped off readily 
with a knife when corrections are necessary. 
Moreover, standard, normal, positive type 


2 Quick-Etch should not be confused with 
“deep-etch,” a well-established term. The latter 
process produces either positive copies from posi- 
tive originals, or negative copies from negative 
originals. Deep-etch copies of Quick-Etch posi- 
tives can be made, in the event duplicates are 
wanted. 
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and the various popular pattern and screen 
stickups can be applied to it. The image 
must, of course, have been originally pre- 
pared in the form of a “right-reading” posi- 
tive. Unlike a film positive copy of an orig- 
inal drawing, or an overlay keyed to it, the 
end result of Quick-Etch is an original draw- 
ing, with all its advantages of freedom from 
registration and dimensional complications, 
and minimum number of exposures in plate- 
making. 

In the type wash-out method, line engrav- 
ing is added after type images have been 
opened up, thereby promoting damage to 
the images. In contrast, the dyed-etched 
image can survive almost unlimited han- 
dling. Applied over the image, the type 
can be applied and removed any number of 
times, shifted, or even cut on the line work 
if the cut is not carried too deeply into the 
Vinylite itself. 


SURVEYING AND MAPPING 


PROCEDURE IS SIMPLE 

The Quick-Eetch process is basically easy 
and simple, but specific techniques must be 
observed because of the nature of the mate- 
rials and formulas. Detailed instructions 
on how to perform these operations will not 
be outlined here. Only the basic steps will 
be described, so the reader may have a basis 
for judging the adaptability of the process 
to his own operations. 

The formula for the dye-etch solution 
is critically balanced. The dyeing-etching 
function must be completed on the image 
before the solution has had time, while still 
active, to penetrate the adjoining coating. 
It must, therefore, take effect instantly, then 
cease acting almost as quickly. This de- 
mands that the solution be quickly and skill- 
fully applied. The necessary skill, fortu- 
nately, is not too difficult to acquire. 


‘ 





(Courtesy MATS, U. S. Air Force, Dept. of Defense 


Ficure 1.—Engraving on coated Vinylite. 
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SCRIBED DRAWINGS 


At the Aeronautical Chart and Informa- 
tion Center, drawings scribed in ‘“Foster- 
cote” are sucecssfully treated by this method. 
The suitability of other coatings has not 
been comprehensively determined. Other 
coatings now available may prove to be 
adaptable to the process either with or 
without modifications in formula or tech- 
nique. 


ETCHING TECHNIQUE 


The engraved sheet (fig. 1) selected for 
treatment is placed, coating side up, on a 
glass-topped light-table, and the dye-etch 
solution is applied, with a compact wad of 
cheesecloth, to the image with rapid, short, 
curving strokes (see fig. 2). The light shin- 
ing through the coating and the engraved 
lines provides a check on the progress of the 
work, as well as on the opacity of the dyed 
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portions. Because drying is so rapid, the 
sheet is treated by working small areas. 

A potential danger is “burn-through.” 
This results if the dye-etch solution is ap- 
plied too heavily, or with insufficient verve 
and smoothness. If the moist solution re- 
mains in contact at any point too long, it 
will penetrate the coating and attack the 
Vinylite base, causing background discolor- 
ation. An air current, directed on the sheet, 
promotes speedy drying of the solution, and 
prevents this condition. Should discolora- 
tion occur, however, it can be readily re- 
moved. 

After the sheet is dyed, it may be set aside 
or stored for an indefinite period. In its 
dry state, the dyeing-etching action of the 
solution is halted. While the sheet coating 
may continue to darken with time, there is 
no further danger of background discolor- 


ation. 





Courtesy MATS, U. 8. Air Vorce, Dept. of Defense) 


Figure 2.—Applying Quick-Etch dye to engraved sheet. 
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To prepare the sheet for use, and obtain 
the desired positive appearance, it is neces- 
sary to remove the original coating. There 
are two ways to accomplish this. The vol- 
ume of work to be done is a factor in 
choosing between the two. If the volume 
is heavy, a tray, large enough to accommo- 
date flat drawings, should be acquired. 
Such a tray will permit convenient handling 
of the sheets and some reuse of the removal 
liquid. The sheet is immersed, coating up- 
ward, in denatured alcohol and allowed to 
soak a few minutes, after which the coating 
can be removed with a plastic scraper (see 
fig. 3). The scraping can be quite vigorous 
without the slightest damage to the dyed 
image. Upon removal from the tray, the 
sheet is wiped clean and bits of coating 
which cling to it are rubbed off with a cloth 
dampened with denatured alcohol. 





Figure 3.—Removing 





SURVEYING AND MAPPING 


The tray used at the Aeronautical Chart 
Plant is made of transparent plexiglas. 
This permits its use over a glass-topped 
light-table, so the coating-removal progress 
can be watched. 

If the volume of work does not warrant 
manufacture of a tray, the denatured alco- 
hol may be applied by hand. The sheet is 
placed on a table, alcohol is applied freely, 
and the coating scraped as in the tray oper- 
ation. Although this is less manageable 
than the tray method, the end result is the 
same. 

A few precautions should be observed. 
Adequate ventilation is essential, as the dye- 
etch solution contains volatile and inflam- 
mable ingredients. Ordinary air condition- 
ing seems to be adequate. Rubber gloves 
and aprons are needed to prevent staining 
of hands and clothing. 





(Courtesy MATS, U. S. Air Force, Dept. of Defense) 
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SCRIBED DRAWINGS 


REVIEW OF SCRIBING DEVELOPMENTS 


The development of a successful reversal 
dye process for engraved images on coated 
Vinylite was not unanticipated. The prin- 
ciple has been long visualized and discussed, 
and the secrets of a successful formula and 
technique much sought after. The conven- 
ient utilization of type is perhaps the least 
dramatic of the applications made feasible 
by successful conclusion of the search. 

Taking a few steps backward to get a 
running start, let us review briefly the ad- 
vantages of scribing as a cartographic tech- 
nique, and then take a small hurdle into the 
future. The first true scribing or engraving, 
utilizing coatings of various non-actinic 
colors, evolved from the traditional black- 
and-white negative cutting, after many false 
starts and dead ends. A relatively short 
time ago, a more pleasing light green re- 
placed the previously standard red coating 
at the Aeronautical Chart Plant. Now 
Quick-Etch permits coatings of any desired 
color or shade, including transparent ones. 
Since the coating is to be removed, the color 
is immaterial. 

The practicable use of a white coating 
is a most interesting and significant develop- 
ment. Lines scribed in a white coating 
while the sheet is resting on a dark (ideally, 
a matte, jet black) background, have extra- 
ordinary contrast, like fine India ink draw- 
ings on white Bristol board. This makes it 
possible to dispense with the cumbersome 
and fragile glass-topped light-table, for 
scribing can now be performed on an ordi- 
nary drawing board or on any convenient 
flat surface. The importance of this to the 
field and small office can well be imagined. 


NEW DEVELOPMENTS TO BE EXPLORED 


Within certain limitations, not fully ex- 
plored as yet, the use of transparent or 
translucent coatings may permit chart com- 
pilation directly in the form of color-separa- 
tion drawings. This application contem- 
plates laying the coated sheet directly upon 
the source material, or upon “pull-ups,” 


SOS 
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and tracing selected detail with a scribing 
tool. There are undoubtedly existing com- 
pilation situations in which this method 
would be practical. 

The fact that the Quick-Etch image need 
not necessarily be dyed black may lead to 
other developments whose potentialities are 
not yet fully defined. Black is currently 
being employed. However, many other col- 
ors and shades, non-actinic and otherwise, 
are feasible. The contour image may be 
dyed brown, the drainage image may be 
dyed blue, and so on. Encouraging results 
have even been obtained from experiments 
in dye-etching more than one color on the 
same sheet. The technique stands available 
whenever a new need may appear. 


FORMULA FOR QUICK-ETCH DYE 
The Quick-Etch dye (as currently formu- 
lated) is composed of two parts: (1) a base, 
which contains the vehicle and etching ele- 
ments, and (2) the dye itself. 
The base consists of: 
60 grams Vinyl chloride acetate® 
1024 cc 
100 cc 


Acetone 
Cyclohexanone 


After the vinyl has become thoroughly 
dissolved, which normally takes several days, 
the dye is added. For a black image, this 
consists of: 

22 grams Grasol Blue 2GS* 
13 grams Grasol Red GBN* 
8 grams Orasol Yellow 3G*5 


Although the dye formula for black is the 
only one given here, because of space limi- 
tations, any desired color and shade can be 
obtained by using the appropriate dye or 
dyes. The same base is used for every color. 
The possibilities have by no means been 
fully explored, and further experimentation 
may yield better dyes and bases than those 
now in use, including the presently quite 
satisfactory black. 





3 Vinylite sheeting shredded to convenient size. 
* Geigy Company, Inc., N. Y. 
5 Ciba Company, Inc., N. Y. 





Large-Scale Engineering Topography By 
Photogrammetric Methods 


By C. J. ALSTER 


ALSTER & ASSOCIATES, 


EFORE DISCUSSING the subject of 


large-scale topography, I should like 
to qualify my remarks by stating that most 
of my views are based on my own experi- 
ence in the commercial aspect of stereo- 
photogrammetry, and that my firm’s activity 
in large-scale work has been based only on 
the use of Kelsh-type plotters without panto- 
graphs. With these instruments, we have 
completed a wide variety of large-scale to- 


Presented at the Fifteenth Annual Meeting of 
the American Congress on Surveying and Map- 
ping, Washington, D. C., Mar 9-11, 1955. 


- 


WASHINGTON, D. CG. 


pography, but it is inevitable that other 
firms have a differing approach to the prob- 
lem by the use of other types of instruments. 

As a matter of definition, when we speak 
of large-scale engineering topography, we 
are really speaking of maps having a scale 
of 1 inch = 400 feet, or larger, with 1-, 2-, 
With vertical aerial 
photography, the photogrammetric method 


or 5-foot contours 


thus far is limited to a scale of approximately 
1 inch = 50 feet, with one-foot contours. 
Mapping at a scale larger than this by pho- 
togrammetric methods, with reasonable ac- 
curacy requirements, borders on impracti- 





Kelsh plotters like the one pictured above are used by Alster & Associates for compiling large- 
scale maps. 
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cability. With convergent photography and 
appropriate stereoplotting equipment, how- 
ever, perhaps the day is not far off when 
we can do better. 


LOW-ALTITUDE PHOTOGRAPHY 
PROBLEMS 

The process of preparing large-scale to- 
pography with vertical aerial photography 
is one involving difficulties which are pro- 
portional to the scales and contour intervals 
required. The larger the scale or the smal- 
ler the contour interval, the greater are the 
problems. The most difficult problem is 
that of obtaining suitable aerial photog- 
raphy at the low altitudes necessary to 
achieve accurate large-scale map require- 
ments. For example, photography at low 
altitudes requires more stability of aircraft 
than at higher altitudes because of image 
movement. Turbulence is a constant prob- 
lem at low altitudes. To stabilize aircraft 
in turbulent air at low altitudes we need 
heavier air craft. But with heavier aircraft 
there are greater problems of ground-speed 
shutter-speed ratio since it is difficult, if not 
impossible, to slow down heavier craft to 
avoid image movement. 

At higher flight altitudes these problems 
At 3,000 feet above 
mean terrain or higher, the problem of 
ground-speed/shutter-speed ratio is rela- 
Flight-height/relief ratios 
likewise become less serious although the 


become less serious. 


tively minor. 


turbulence factor is still a critical one, since 
3,000 feet is not generally a smooth-air 
altitude. 

In addition to the difficulty of obtaining 
movement-free photography, there is the 
shadow problem resulting from high ratios 
between ground relief or tall ground fea- 
tures and flight heights. For this reason, 
obtaining low-altitude photography in sun- 
light over certain types of terrain is imprac- 
tical at certain times of the year when the 
sun is low in the sky. Under these circum- 
stances, acceptable results may be achieved 
by obtaining photography on overcast days. 
To do this, the camera lens aperture would 
have to be increased, or the exposure time 
would have to be increased. With increased 
exposure time, however, the aircraft-stabil- 


ity and air-speed problems become more 
critical; with a larger aperture opening, we 
can expect a sacrifice in resolution of the 
photographic image. 

Assuming photography is obtained in a 
satisfactory manner, other problems enter 
that are not significant in smaller-scale map- 
ping. For example, because of the relative 
sparsity of cultural features, the choice of 
good photo control points is limited. The 
stereocompiler also has difficulties. He can- 
not place the floating mark in the center of 
an image with the same confidence he has 
when working with smaller-scale models; 
with overcast less-sharp photography, 
achievement of close accuracies is difficult. 

Another very significant factor involves 
the order of accuracy of control needed to 
achieve large-scale accuracy requirements. 
A foot or two of error in a field survey is 
normally insignificant for smaller-scale 
maps; however, for large scales like 1 inch = 
50 feet or 1 inch = 100 feet, a foot is meas- 
urable and can affect the final accuracy of 
the map. For this reason, field control 
established by third-order methods may not 
satisfy specified horizontal and vertical map- 
accuracy requirements. 


PLANNING FOR LARGE-SCALE 
TOPOGRAPHY 

Aside from the problems of photography 
and visual factors in large-scale stereo map- 
ping, there is an affinity between map scale 
and contour interval. We shy away from 
planning a job solely around the contour- 
interval requirement when it might be nec- 
essary to enlarge the compilation manuscript 
to the desired map scale. We therefore 
often plan flight altitudes primarily to 
achieve the horizontal-accuracy require- 
ment, with tolerance to spare in plotting 
contours. A typical case is in mapping at a 
scale of 1 inch = 100 feet with a 5-foot con- 
tour-interval requirement and a planimetric- 
feature position tolerance of 1/40 inch, or 
2% feet. This is not easy to achieve, but at 
a plotting scale of 1 inch 
sible. 


100 feet it is pos- 
This horizontal accuracy requires a 
flight height of 3,000 feet, but with photog- 
raphy at this altitude we can, in most in- 
stances, furnish 2-foot contours, with half- 
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interval accuracy, with relatively little more 
expense than is involved in furnishing 5-foot 
contours. From this, it is obvious that the 
relationships between horizontal scales, con- 
tour intervals, and accuracy requirements 
have a great bearing on the economic fac- 
tors involved in planning and achieving 
large-scale topography by photogrammetric 
methods. 

The problems in large-scale topography 
by our method have also brought up the 
subject of “C-factor,” and it seems appro- 
priate to comment on its role in large- and 
small-scale mapping problems. C-factor is 
generally known as the ratio of the contour 
interval to the flight height of the aircraft 
above the ground. The C-factors adopted 
for use were originally conceived by con- 
sidering primarily the vertical relationship 
between the acuity of stereoscopic percep- 
tion of the compiler and the model-scale 
value of the contour interval, along with 
the type of stereoscopic model created. The 
C-factors adopted were also influenced, 
however, by the fact that field control is an 
expensive phase of the subject, and there- 
fore the choice was based on a minimum of 
four vertical control points per model, one 
in each corner. 

In large-scale stereocompilation, other 
considerations influence the C-factor. With 
large-scale photography, the cost of estab- 
lishing vertical control in the centers of the 
stereoscopic models is relatively small and 
therefore the density of control may be bal- 
anced with the other factors. The C-factor 
must obviously be influenced by this con- 
sideration, although we must be careful not 
to carry this theory too far, lest we find our- 
selves advocating an excessive number of 
control points to insure stereocomparagraph 
compilation accuracy. Other considerations 
that have some influence on the C-factor 
include the type of country and the experi- 
ence and skill of the stereocompilers. Of 
course the accuracy and adequacy of the 
field data must be commensurate with the 
stereocompiler’s skill. The size of the proj- 
ect, which influences the number of com- 
pilers involved, might also have a bearing 
on the flight planning for a particular 
project. 








SURVEYING AND MAPPING 


URBAN-AREA COMPILATION 


Our experience has included two large- 
scale mapping projects that particularly ex- 
emplify some of the problems I have dis- 
cussed in this paper. One was a map 
requirement for 140 acres at 1 inch = 30 feet 
with 2-foot contours. The area was urban 
and the houses were frame type with over- 
hanging eaves. The horizontal accuracy 
requirement was 1 feet. We photo- 
graphed the area at 1,500 feet on an over- 
cast day. The models were not sharp but 
better than we had expected, especially since 
they leveled exceptionally well. The plot- 
ting scale was 1 inch = 50 feet, but since we 
had an interval of 0.51 millimeters between 
contours and a field elevation on every street 
intersection, giving an average of 12 vertical 
photo ties per model, we compiled 1-foot 
contours in lieu of the 2-foot contours re- 
quired. We copied the manuscript onto 
blueline boards at the final scale of 1 inch = 
30 feet and our client completed the survey 
by planetable, adding underground and 
other invisible structures. It was also neces- 
sary to establish house locations in the field 
since it was not feasible to obtain accurate 
foundation locations in the stereo models by 
assuming concentricity under roof outlines. 
This was the only weakness in the map. 
Other planimetric features checked within 
the requirements and the average error of 
the contours was 0.37 foot. 


MAPPING OF AIR FORCE ACADEMY SITE 


The other project is still current. It is 
the Air Force Academy site, located at the 
eastern foot of the Rockies, just north of 
Colorado Springs. The western portion of 
the area being mapped is quite rugged with 
tall pine-tree cover, while the eastern por- 
tion is gently rolling and devoid of vegeta- 
tation. The project requirement was two- 
fold: a map at a scale of 1 inch = 400 feet 
with 5-foot contours for a total area of 35,- 
000 acres, and a map at a scale of 1 inch = 
100 feet with 2-foot contours for a 15,000- 
acre portion within the 35,000 acres. The 
first priority was the map at 1 inch = 400 
feet and it was one of those “we-need-it- 
yesterday” projects. 
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With this priority, the photography was 
obtained at three altitudes: 12,000, 6,500 
and 3,000 feet above mean terrain. The to- 
pography at 1 inch = 400 feet was accom- 
plished by use of both the 12,000- and 6,500- 
foot photography. Prior to obtaining the 
photography, we field-panelled 13 existing 
triangulation stations. These panels showed 
up well on the photography. Horizontal 
pass points were selected on the 6,500- 
foot photography and transferred to the 
12,000-foot photography. Stereotriangula- 
tion was accomplished with the 12,000- 
foot photography by orienting and ad- 
justing to panelled triangulation stations 
and establishing postions of all photo-identi- 
fied pass points. These pass points were 
transferred to larger-scale plot sheets and 
used as horizontal control for the 6,500-foot 
photography which was used to compile the 
first-priority map requirement. The plot- 
ting scale was 1 inch = 200 feet where pos- 
sible, but for some of the western strips we 
used 1 inch = 240 feet. Film positives were 
prepared from these plot sheets to a scale 
of 1 inch = 400 feet and traced on linen. 
Nineteen tracings were required to cover 
the 35,000 acres. This high-priority phase 
of the project was delivered in October, 
1954. 

The 3,000-foot photography was planned 
for the second requirement: scale of 1 inch = 
100 feet and 2-foot contours. Since the 
original 15,000-acre area could have been 
selected in any portion of the 35,000-acre 
area, it was necessary to cover the entire 
35,000 acres with this lower-altitude pho- 
tography. While 3,000 feet is not consid- 
ered extremely low compared to some large- 
scale requirements, many problems were 
encountered on this project at that altitude. 
The photography was obtained in early 
August. At that time of the year the skies 
in that area are usually clear until about 
9:30 in the morning when cumulus clouds 
appear. The tall pines on the steep hills 
called for high-noon photography, but since 
this was prohibited by cumulus clouds, most 
of the photography was obtained at about 
10 o’clock. At that time of day, however, 
it seemed that calm atmosphere was not to 


be had at that altitude and we were faced 
with a triple problem of cumulus clouds, 
shadows from tall timber, and turbulent 
atmosphere. The result was that we ob- 
tained an abundance of photography and 
were able to meet the requirements with one 
set or another. 

While the first-priority topography was 
being completed, our field crews established 
additional control consisting of bands of 
traverse and level lines and supplemental 
control tailored to the 3,000-foot photog- 
raphy. Prior to the completion of the first- 
priority topography, the large-scale topog- 
raphy requirement was increased from the 
orignal 15,000 acres to 20,400 acres. There 
were 168 stereoscopic models compiled to 
cover the 20,400 acres. The compilation 
scale was the same as the map-scale require- 
ment: 1 inch = 100 feet. Of course, this is 
ideal since the undressed compilation manu- 
script may be placed under tracing linen 
without reproduction. The entire project 
is now practically complete. Of 132 linen 
tracings required for the 20,400 acre area, 
99 have been delivered and we hope to de- 
liver the remaining sheets within 2 weeks. 

A project of this type could be simplified 
if the first priority were the larger-scale re- 
quirement, in which case the smaller-scale 
requirement for that portion of the project 
could be accomplished by a relatively simple 
drafting-and-reproduction Such 
was not the case for this project because 
one of the requirements for the topography 
at 1 inch = 400 feet was to afford a means 
of selecting the portion of the 35,000 acres 


process. 


desired for the construction area. The map 
at 1 inch=100 feet with 2-foot contours 
was required only for the construction area. 
In this instance, the priority requirement 
made it tough, but all’s well that ends well, 
and to our knowledge all work delivered 
thus far complies with all requirements. 

As a closing statement, I should like to 
summarize by saying that large-scale topog- 
graphic mapping by photogrammetric meth- 
ods is not a simple nor a routine operation. 
Nevertheless, we photogrammetrists accept 
it as a challenge and it is a very interesting 
occupation. — 
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Land is Transferred 





Duties and Liabilities of the Surveyor Where 


by Unwritten Means 


By CURTIS M. BROWN 


DANIELS, BROWN & HALL, SAN DIEGO, CALIF. 


GENERAL 

T IS a well settled principle that land 

may be transferred by parol means in 
California, despite the requirement of the 
State Code that deeds shall be in writing to 
be valid. Although a person must acquire 
the initial right to a parcel of real property 
by a written deed, he can gain portions of 
adjoining land or lose portions of his land 
by the acts and conduct of himself and his 
neighbors, or by acts of nature. In other 
words, the original right to land must be 
based upon a written document; but, after 
land has been acquired by writing, under 
certain circumstances it may be added to or 
subtracted from by parol means, by acts of 
the adjoiner, or by acts of nature. 


SCOPE 


It is not the intent to present a detailed 
analysis of the means by which land might 
be transferred by unwritten conveyances, 
but sufficient data will be presented to bring 
about an intelligent understanding of the fol- 
lowing problem confronting the surveyor: 
Is surveyor permitted to recognize unwritten 
ownership lines, or must he stake out only 
that which is written? If he is permitted 
to recognize unwritten ownership lines, 
under what circumstances may he do so, 
and what is his liability? 


UNWRITTEN MEANS OF TRANSFERRING 
TITLE 


The more important methods of land 


conveyancing between adjoining owners 
without written considerations are: 

(1) Estoppel, 

(2) Agreement, 


(3) Recognition and Acquiescence, 
(4) Adverse Rights, 

(5) Statutory Proceedings, 

(6) Accretion and Erosion, and 
(7) Escheatment. 





Other means such as practical location and 
private survey are essentially variants or 
subtypes of the above. 


ESTOPPEL 

The doctrine of estoppel is based upon 
the theory that where a party by his acts, 
declaration, conduct, admissions, or omis- 
sions misleads another so that the other is 
induced to injure himself to the benefit of 
the person misleading him, the party caus- 
ing the wrong must suffer the loss and is 
estopped from revealing otherwise. A party 
is estopped from telling the truth where he 
has falsely and deliberately misinformed 
another so as to cause improvements to be 
built to his benefit. In California this prin- 
ciple is based upon the Code of Civil Pro- 
cedure, Section 1962, part 3; “Whenever a 
party has, by his own declaration, act or 
omission, intentionally and deliberately led 
another to believe a particular thing true, 
and to act upon such belief, he cannot, in 
any litigation arising out of such declara- 
tion, act or omission, be permitted to fal- 
sify it.” 

Four things are essential for the doctrine 
of estoppel to become effective: 

(1) The party being estopped must know 
the facts. 

(2) The party being estopped must in- 
tend, or at least act so the other has a right 
to believe that he intended, that his con- 
duct shall be acted on. 

(3) The person claiming estoppel must 
be ignorant of the facts. 

(4) The person claiming estoppel must 
have relied to his injury on the conduct of 
the person being estopped. 

Estoppel is a denial of the truth and is 
not looked upon with favor by the courts. 
All of the above points must be proven con- 
clusively. A hypothetical example of estop- 
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DUTIES AND LIABILITIES 


pel occurs if Mr. Brown points out to Mr. 
Smith a line which he knows to be 20 feet 
from the true line. Mr. Smith not knowing 
where the true line is, accepts the line 
pointed out and grades and paves a drive 
for his benefit. Mr. Brown promptly claims 
the drive as his own, but is estopped at law 
from doing so. 


AGREEMENT 

Boundary lines agreed upon by oral 
means and by contiguous owners may be- 
come the ownership lines if 

(1) The true line is unknown, 

(2) The line is in dispute, and 

(3) The owners agree to accept the line 
they establish, Where such line agreed 
upon is built up to and substantial loss 
would result in a change in position, or 
where the line is built up to and acquiesced 
in for the statutory period, the line becomes 
the true boundary line. 


It is certain that adjoining property 
owners cannot establish a line between their 
lands by agreement if they know the loca- 
tion of the true line. In such a case a 
properly written conveyance, based upon a 
consideration, and containing words of con- 
veyancing, must be used. 

If the coterminous owners are attempt- 
ing to establish the true property lines, and 
they err in establishing the true lines, they 
are not agreeing to a line but merely estab- 
lishing what they believe to be the true line. 
In such case the owners are not denied the 
right of claiming to their true lines. If a 
line is capable of being established by a sur- 
vey, and the parties agree to have the true 
line established by a survey, and the sur- 
veyor errs in the establishment of the true 
line, the adjoining owners can claim to the 
true line since no other line than the true 
line was agreed upon, However, if after 
the error was discovered there was acquies- 
cence for the statutory time or if there was 
title by adverse possession, the survey lines 
would be binding. 

In the event that one party misrepresents 
the lines, or deceives the other, the agreed 
lines are not binding except on the person 
misrepresenting the lines. Fraud cannot be 











445 


the foundation for an agreement. The fact 
that the lines agreed upon are not the true 
lines is immaterial to the validity of the 
agreement; the lines need cnly to be in dis- 
pute and unknown. Owners of adjoining 
land, or those having vested interests 
therein, are the only ones who can establish 
the disputed line by agreement. An agree- 
ment between owners, but not including the 
mortgage holder, is not binding upon the 
mortgagor. 

Parol agreement upon a line is an excep- 
tion to the rule that all deeds must be in 
writing to be valid. The idea of a parol 
agreement is not to convey real property, 
but to agree to fix the location of that which 
is already owned and is uncertain. If either 
party knows the true location of a line, 
parol agreement fixing another line is void 
because it amounts to a conveyance by parol 
means. Where an uncertain line is agreed 
upon, but at a later date one of the parties 
finds that the true line could have been as- 
certained, the line agreed upon cannot be 
disturbed. In the event that a parol agree- 
ment is made and then not followed by 
acquiescence and possession, the agreement 
is not binding. Possession need not be 
physical in the sense of cultivation, but may 
consist in the erection of monuments or 
marking the line. 


RECOGNITION AND ACOQUIESCENCE 

Recognition and acquiescence are de- 
dendent upon the statute of limitations to 
become operative. In California a line 
recognized and acquiesced to for a period 
of five years may not be disturbed. Civil 
Code of Procedure, Section 318 states, “No 
action for the recovery of real property, or 
for the recovery of the possession thereof, 
can be maintained, unless it appears that 
the plaintiff, his ancestor, predecessor, or 
grantor, was seized or possessed of the prop- 
erty in question, within five years before the 
commencement of the action.” Section 319 
of the same code states, “No cause of ac- 
tion, or defense to an action, arising out of 
the title to real property, or to rents or 
profits out of the same, can be effectual, 
unless it appears that the person prosecut- 
ing the action, or making the defense, or 
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under whose title the action is prosecuted, 
or defense is made, or the ancestor, prede- 
cessor, or grantor of such person was seized 
or possessed of the premises in question 
within five years before the commencement 
of the act in respect to which such action is 
prosecuted or defense made.” 


STATUTORY PROCEEDINGS 
Statutory proceedings in California are 
limited to court actions. In other states, by 
law, certain officials may establish property 
lines, and at the expiration of a limited 
time, if the lines are uncontested, they are 
conclusive. 


ADVERSE RIGHTS 

Occupancy of a parcel of land for a 
period of years, along with certain acts by 
the possessor, will confer a title against all 
except the public. In California for any 
adverse claim to ripen into a fee, the fol- 
lowing acts must be complied with continu- 
ously for a period of 10 to 20 years: 


(1) Actual possession, 

(2) Open and notorious possession, 
(3) Continuous possession, 

(4) Hostile possession, 

(5) Exclusive possession, 

(6) Under color of title, and 

7) All taxes must be paid. 


A person claiming adverse possession 
must have actual possession by such acts as 
fencing, cultivating, weeding, farming, and 
improving. A survey, where boundaries 
are marked, does not indicate actual posses- 
sion unless the owner follows the survey and 
improves or cultivates up to the line of the 
survey. 

Possession must be open and notorious 
such that the owner of the fee title could 
by occasional visits observe the acts of pos- 
session. Possession of the land must be con- 
tinuous during the statutory period, since 
any interruption restores the possession to 
the rightful owner. It is not essential that 
the same owner be in possession, for tacking 
on of successive occupants is permitted. 

Hostile possession must be against the in- 
terests of the fee owner without any admit- 
tance on the part of the adverse claimant 
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that the land in question is not his. If at 
any time the land is rented or leased from 
the fee owner by the adverse possessor, or 
if he admits he does not own the land, in- 
terruption occurs and the statutory period 
must start over. 

Possession must be exclusive and cannot 
be shared with the rightful owner, since the 
owner will never have been deprived of pos- 
session. Where by appearance a title exists, 
yet none actually exists, the term “color of 
title” is applied. If a subdivision is made 
and monumented in such a manner as to 
include a portion of the adjoiner’s land, a 
buyer, buying one of the lots improperly 
subdivided, would have color of title. 

In California taxes must be paid con- 
tinuously for five years preceding the action 
for adverse rights based upon a 20-year oc- 
cupancy. If taxes are paid continuously 
for a period of ten years, action for adverse 
rights may be initiated at the end of the 
ten years. 


ACCRETION AND EROSION 

Accretion is the process whereby soil is 
accumulated by imperceptible degrees upon 
the bank of a body of water. Erosion of 
land by imperceptible means is the reverse 
process. 

ESCHEATMENT 

Escheatment occurs when the state as- 
sumes ownership of land due to failure of 
the former owner to pay taxes, assessments, 
or the like. 


DUTIES OF THE SURVEYOR 

The question being considered is: What 
are the duties and liabilities of the licensed 
land surveyor in the event fee has passed 
by unwritten means? 

Three of the stated parol means of trans- 
ferring title can be eliminated from further 
consideration. Statutory proceedings are 
certainly not within the scope of the sur- 
veyor. Land gained by accretion or lost by 
erosion is a measurable quantity which, by 
law, can only be measured by the surveyor. 
While the division line between properties 
may be difficult to determine due to am- 
biguous questions arising when interpreting 
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DUTIES AND LIABILITIES 


common laws relating to accretion, the sur- 
veyor must make that determination since 
he is the only one authorized by law to 
make land measurements. The methods 
used, however, are always subject to review 
by another surveyor or by the courts. 

Escheatment is a process of law, vital to 
the owner and title company, but not within 
the scope of the surveyor. 

The remaining means of transferring title 
by oral conveyances have one thing in com- 
mon. Parol evidence under oath must be 
taken to determine the rights of adjoining 
land owners. The statutes relating to sur- 
veyors in California note that surveyors may 
take parol evidence by oath where 

(1) It is necessary to identify or re-estab- 
lish old, lost, or obliterated corners, or 
where 

(2) A monument is in a perishable con- 
dition. Nothing permits the taking of parol 
evidence which will assist in the determina- 
tion of ownership of land acquired by un- 
written means. 

The law does not prohibit a surveyor 
from establishing survey lines or points in 
accordance with the lines of possession, but 
if he does so on his own initiative he is as- 
suming the burden of proof. He must 
prove, even in court if necessary, that the 
lines of possession are the correct title lines. 
In view of the fact that such proof requires 
considerable parol evidence and that the 
process is complex and expensive, a sur- 
veyor cannot afford to take such a risk. 

The key to the question regarding the 
liability of the surveyor in the event he 
establishes points based upon the lines of 
possession rests in the instructions given to 
him by the owner of the property being 
surveyed. Liability results where the sur- 
veyor fails to correctly do the thing that he 
purports to do. If the owner tells the sur- 
veyor to survey his land in accordance with 
his written deed and the surveyor does pre- 
cisely that without error, no liability can 
ensue. If the owner tells the surveyor to 
survey his land in accordance with the lines 
of possession regardless of the written title 
lines and the surveyor does just that, no 
liability can ensue. 
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Assuming that a ‘surveyor may mark 
property in accordance with possession 
(and there is authority that under certain 
circumstances a surveyor should so do) 
what is the effect of such markers and what 
ethics are involved? 

Normally it is assumed by the public— 
and often by the surveyors themselves—that 
all property markers found represent points 
set in accordance with written deed lines. 
If an owner, whose stakes have been set in 
accordance with a line of possession, points 
out to his neighbor a survey marker and 
states, “This is my property line,” deception 
can occur. The adjoiner assuming that the 
surveyor may not take over the duties of 
the court and that he may not declare for 
certain that a line of possession is the true 





title line without proper court action, is apt 
to be mislead. If the adjoiner discovers the 
truth, that the markers are merely lines of 
possession, he will more than likely seriously 
question the ethics of surveyors. For this 
reason our office has adopted the policy of 
seldom marking the lines of possession. 
When we do, it must be an extremely clear- 
cut case where we can prove to our own 
satisfaction, beyond a shadow of doubt, that 
possession is the only logical answer. Be- 
fore setting such markers, we make certain 
that the owner understands the situation; 
that he has consented to such procedure in 
writing, or by oral means in the presence 
of witnesses; and that a plat is sent to him 
showing the true written deed lines, as well 
as the lines of possession as staked. By do- 
ing this, liability is avoided and the plat 
cannot be used as a basis to mislead another 
party, such as a title company insuring title, 
into believing that the written lines and the 
lines of possession are in agreement. 

Existing California laws make it manda- 
tory that the surveyor shall, when setting 
stakes not in agreement with the written 
title, file a record of survey since evidence 
is found that by reasonable analysis might 
result in alternate positions of lines or 
points. Facts of possession and title lines 
must be clearly shown on the plat. 
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The opposite situation, where a surveyor 
marks the written title lines and finds en- 
croachments that might be title lines, does 
not present potential deception on the part 
of the surveyor. The surveyor can and 
should explain to the client that the en- 
croachments might be title lines, and where 
the encroachments have stood for five years 
they cannot be disturbed regardless of the 
written title. In this manner the surveyor 
is not placed in an unfavorable position to 
an unknown adjoiner. 

Establishing lines based upon possession 
invites criticism and conflict between sur- 
veyors and the public. A surveyor setting 
markers on the written title line, but out of 
agreement with another surveyor who has 
marked the line of possession, makes it ap- 
pear to the public, and with just cause, 
that the surveyors do not know what they 
are doing. 

SUMMARY 

In order to avoid liability in surveys in- 

volving unwritten deeds, a surveyor must 
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be certain that he is following the instruc- 
tions given him by the owner, or the re- 
sponsible party requesting the survey. He 
may stake out written deed lines, or lines of 
possession, without incurring liability pro- 
vided he follows exactly and precisely the 
instructions of the owner. Only by mis- 
representing the lines of possession as being 
the written deed lines, or by misrepresenting 
the written deed lines as conforming to the 
lines of possession, can liability ensue. To 
avoid placing the surveyor in an unfavor- 
able light to the public, marking lines of 
possession should be avoided excepting 
where 

(1) A court has ruled them to be the 
true title lines, and excepting where 

(2) Extreme extenuating circumstances 
make the lines of possession the only logical 
solution. If the line of possession is marked, 
such fact must be clearly indicated to the 
client, and it must be shown in relationship 
to the true written deed lines on a filed 
record-of-survey plat. 





For Extreme Accuracy .. . 





The Edo Survey Depth Recorder, Model 225, was 
developed at the request of experts in the field of 
hydrographic survey. It is the finest equipment on 
the market for measuring the depth of water for 
survey purposes and for presenting in permanent 
form an accurate and legible record of the water’s 
depth. 

Accurate to within one-half of one per cent, the 
Survey Depth Recorder is designed in all respects 
to satisfy the most stringent requirements of cartog- 
raphers, oceanographers, dredgers and all others 
concerned with the exact depth of the water in chan- 
nels, harbors, inland or coastal waters. 


The equipment is readily installed to operate aboard 
survey vessels of all types . .. traveling at any 
speed up to 15 knots ... in any water depth from 
three feet to 250 fathoms ... whether fresh, brack- 
ish or salt. Its light weight permits permanent or 
temporary installation on large or small survey 
craft. 
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EDO Model 255 is manually adjustable for 
transducer draft or sound velocity and 


EDO SURVEY DEPTH RECORDER 


records in eight ranges: 


0 to 
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120 to 
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130 feet 
190 feet 
250 feet 


or 
or 
or 
or 


Send for Brochure 


College Point, L.I., N.Y. “I 


fathoms 
fathoms 
fathoms 
fathoms 


Today 














rec 
we 
av 


th 
we 





PPING 


nstruc- 
the re- 
y- He 
lines of 
fy pro- 
ely the 
’y mis- 
s being 
senting 
to the 
e. To 
nfavor- 
ines of 
cepting 


be the 


stances 
logical 
narked, 
to the 
ionship 


a filed 








for 
and 








Accomplishments of the Inter American 
Geodetic Survey 


By COL. ROBERT R. ROBERTSON 


DIRECTOR, INTER AMERICAN GEODETIC SURVEY 


HEN Hitler moved into Poland in 

1939 and World War II began to be 
recognized as such, military leaders the 
world over made a hasty assessment of the 
available map coverage. These strategists 
discovered, with something of a shock, what 
the cartographer had long known—the 
world, with a few exceptions, was not ac- 
curately mapped. When it was all over and 
an appraisal undertaken, it was concluded 
that the lack of suitable maps was one of 
the major deterrents to the ability of the 
United States to wage global warfare. The 
immediate reaction was a great interest in 
world cartography for, regardless of previous 
isolationist tendencies, the very rapid de- 
velopment of the airplane during the war 
made it apparent that, even though unwill- 
ing, the United States had suddenly become 
a neighbor to all the rest of the world. 

As the question of maps, or rather the 
lack thereof, was considered, several inter- 
esting facts emerged. It became more gen- 
erally realized that the military was only one 
of the users of maps and that maps were the 
little appreciated foundation on which much 
of mankind’s peacetime progress was based. 
It was further discovered that, under the 
necessity of war, great advancements in 
equipment and techniques had _ been 
achieved which made it possible to quickly 
and accurately map large or small areas 
utilizing aerial photography. 


MAPPING PROGRAM IN THE AMERICAS 


This new appreciation of the importance 
of maps reached the highest governmental 
levels with the result that, with the cessation 
of hostilities in 1945, the President directed 





Presented at the Fifteenth Annual Meeting of 
the American Congress on Surveying and Map- 
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letters to the Secretaries of State, War, and 
Navy suggesting that the time appeared 
opportune to undertake a comprehensive 
mapping program in foreign areas whose 
governments were friendly to the United 
States. This action initiated a world-wide 
mapping program under the guidance and 
with the assistance of the United States. 
The technical and political implications, 
ramifications, and general problems inherent 
in such a program are monumental. Al- 
most everyone has felt or witnessed the 
suspicious and inhospitable attitude the 
local land-owner exhibits toward the sur- 
veyor-intruder whose line crosses his prop- 
erty. Multiply this provincial attitude by an 
international factor and you have a faint 
idea of what had to be faced. 

A history of the world-wide mapping 
and charting program would make many 
volumes of extremely interesting reading. 
However, no volume would be more in- 
teresting than that dealing with the mapping 
program in the Americas. This element of 
the world-wide program is unique in that 
the organization, methods, and results have 
no parallel. The story of this program is 
the story of the Inter American Geodetic 
Survey. 

In implementing the world-wide mapping 
program, responsibility for the areas of 
Mexico, Central and South America, and 
the Caribbean Islands was assigned to the 
Caribbean Command. The program for 
these areas directed by the Department of the 
Army is known by the short title MAPPLAN 
and envisages a cooperative program in 
which the Air Force would obtain aerial 
mapping and charting photography, pro- 
duce aeronautical charts, and furnish air 
support; the Navy would obtain beach and 
off-shore hydrographic data and produce 
nautical charts; and the Army would obtain 
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the geodetic and allied data and produce 
topographic maps. Actually the IAGS, a 
major subordinate command of the U. S. 
Army, Caribbean, is the only agency ex- 
clusively devoted to the prosecution of 
MAPPLAN. This organization, well known 
throughout the Americas, is presently col- 
laborating with all the Latin American 
countries except Argentina, Paraguay, and 
Uruguay. This collaborative effort initated 
in 1946 is accomplished under diplomatic 
agreements negotiated through Department 
of State channels between the United States 
Besides 
the American Republics, agreements have 
also been completed with Great Britain, 
France, and The Netherlands covering their 
possessions in Latin America. 

Generally the objective of MAPPLAN is 


to map the Americas. 


and other governments concerned. 


This is being done 
by assisting the collaborating countries to 
become both proficient and self-sufficient in 
the conduct of geodetic surveys and the pro- 
duction of topographic maps. The im- 
mediate benefit to be derived is two-fold. 
First, maps are essential to the effective joint 
planning of the hemisphere’s defenses. 
Second, and just as important, maps are es- 
sential to permit the republics of Latin 
America to economically develop the vast 
wealth in natural resources locked up in the 
jungles and towering mountain ranges so 
Ancil- 


lary to the immediate tangible benefits are 


prevalent in this part of the world. 


the intangible benefits of accrued scientific 
knowledge concerning the size and shape 
and geophysical characteristics of the earth. 
The objectives of MAPPLAN in more 
specific terms are: 


a) To obtain aerial mapping photography 
and all geodetic and allied data necessary to 
prepare topographic maps, hydrographic and 
aeronautical charts. 

b) To secure a strong geodetic tie between 
North and South America. 

( To assist the collaborating countries to 
become self-sufficient in all phases of surveying 
and production of maps. 

d) To foster standardization of mapping 
equipment and procedures. 

e) To create good will and foster hemi- 
spheric solidarity. 
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ORGANIZATION OF IAGS 

To accomplish these objectives, MAP- 
PLAN authorizes IAGS to assist the col- 
laborating governments by the loan of equip- 
ment, the provision of technical advice and 
assistance, the training of personnel, and, 
where a country is unable, the physical ac- 
complishment of any phase of the work 
using U. S. personnel and resources. It is 
desired to point out and emphasize that 
this is a truly cooperative and not a “give 
away” program. IAGS operates on a two 
and one-half to three million dollar annual 
budget, but the estimated expenditures by 
the collaborating countries exceed _ this 
amount by four to five times. 

While IAGS is a military organization, 
many of its personnel are civilians. The 
organization consists of 25 officers of the 
Corps of Engineers, 17 warrant officers, 42 
enlisted men, and 280 civilians. An officer 
from the U. S. Coast and Geodetic Survey is 
on detached service with IAGS as a tech- 
nical consultant. Also IAGS has assigned 
to it the 937th Engineer Aviation Company 
with 56 officers, | warrant officer, and 101 
enlisted men. This unit has 24 light fixed- 
wing aircraft and 20 helicopters which are 
used to support the mapping operations. 
The 551st Engineer Base Survey Company 
with 131 men and 3 officers has recently 
been assigned to IAGS. Thus there are 
about 650 individuals in the IAGS organi- 
zation. The program overall, considering 
the organizations of the collaborating coun- 
tries, involves an annual expenditure of 
some 12 to 14 million dollars and employs 
over 5,000 individuals utilizing some $50.- 
000,000 worth of plant and equipment. 

For its part IAGS, from its headquarters 
in the Canal Zone, controls, supervises, and 
supports a field organization that is spread 
over 10,000,000 square miles. It is over 
6,000 miles from its most northerly to its 
most southerly area of operation. Every 
type of climate and terrain is encountered, 
from the steaming tropical jungles of the 
Amazon to the frozen lofty peaks of the 
Andes. 

IAGS field organizations in each country 
normally consist of an Officer-in-Charge, 
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an administrative warrant officer, a supply 
non-commissioned officer, 5 to 10 geodetic 
engineers (depending on the magnitude of 
work underway), 2 or 3 military pilots and 
aircraft mechanics, an automotive me- 
chanic, and 1 or 2 supply personnel. Most 
of the actual work is accomplished by the 
collaborating agencies and a large part of 
IAGS’ $6,000,000 worth of equipment is on 
The IAGS person- 
nel are there to encourage the various 
governments to use accepted methods of 
working and advise and give on-the-job 
training to the local personnel as required. 
They are also there to advise and assist in 
the use and maintenance of U. S. supplies 
and equipment. 
country does not have a sufficiently large 
organization or budget IAGS personnel ac- 
complish certain phases of the field work. 


loan to these agencies. 


In some instances where a 


SCOPE OF THE PROGRAM 

Translating the objectives of the [AGS 
program into hard facts means the establish- 
ment through tropical jungles and over 17, 
000-foot mountain ranges of more than 
90,000 miles of primary arcs of triangulation 
and 195,000 miles of primary level lines. It 
means measuring 250 baselines, establishing 
350 astronomic stations, installing and ob- 
serving 200 tide gages, and determining 
magnetic declinations and gravimetric vari- 
ations at 3,000 geophysical stations. This is 
a considerable chore which at the present 
time is about 50 percent complete. But this 
is just the preliminary phase. Concurrently 
with working toward completing this basic 
work we are entering the next phase 
obtaining photography, establishing map- 
ping control, compiling, drafting, and re- 
production. With an area of about three 
times that of the United States, this phase 
too is a project of considerable magnitude. 

As to accomplishments, after some 8 
years of expanding effort, progress on the 
MAPPLAN program includes the comple- 
tion of 45,000 miles of triangulation, 55,- 
000 miles of levels, 150 base lines, and 250 
astro stations. Further, practically every 
country participating is now able to carry 
out all phases of cartography from basic 
field surveys to the reproduction of finished 
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map sheets. This is true even though a few 
years ago such an accomplishment would 
have been viewed as highly improbable. 

Included in the 45,000 miles of primary 
triangulation is a series of arcs extending 
from the United States through Mexico 
and Central America to South America and 
down the west coast thereof to the vicinity 
of Puerto Aysen in Chile at about 45° south 
latitude. This is some 6,500 miles which, 
combined with similar work in the United 
States, Canada, and Alaska, constitutes over 
11,000 miles of are reaching from Pt. 
Barrow, Alaska, nearly to Cape Horn. Al- 
though the longitudinal displacement 
amounts to about 85°, this longest series of 
conventional triangulation in the world will 
be most helpful in the studies now under- 
way to develop a new figure of the earth. 

In prosecuting its program IAGS has 
participated in a number of rather unusual 
projects. For example, just this year a base 
line was measured in Peru with the assist- 
ance of an Army Map Service geodimeter 
team. The unusual aspect is that the ele- 
vation of this base line is almost 14,000 feet. 
Also in Peru, we recently completed a first- 
order arc of triangulation, 21 stations of 
which averaged 14,600 feet in elevation. 
As I recall, the highest peak in the United 
States is 14,495 feet. The 14,600 feet 1 
mentioned was an average. The highest 
First-order level 
lines have been run at the extremes of 
16,000 up in the Andes and 150 feet below 
sea level in the Dominican Republic. We 
have a number of level lines that run 650 
miles between tidal determinations without 
a check at an intermediate datum. One 
line runs over a thousand miles, tying points 
in Colombia and Ecuador together without 
an intermediate check. Of course the long- 
est is a transcontinental line from the Pa- 
cific to the Atlantic—about 2,700 miles 
across Chile, Bolivia, and Brazil. Nowhere 
along this line were check elevations avail- 
able. Eventually all lines will be supported 
by a system of loops. 

We have had some extended operations 


station was 17,500 feet. 


in horizontal work also. The longest con- 
ventional sight on our records is 215 miles. 


This was done in 1952 and tied Turquino, 
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Cuba, to Macaya, Haiti. The elevations of 
the two stations were 6,500 feet and 7,900 
feet respectively. Surprisingly, our longest 
flare observation was only 150 miles. 

Some of the things we have found are 
also of interest. Field elevations of first- 
order level lines across Mexico at Tehuan- 
tepec, across Panama at the Canal, and 
across northern Colombia all indicate a 
mean sea level difference between the Pa- 
cific and the Gulf of Mexico and Caribbean 
Sea of about 19 centimeters with the Pa- 
cific being the higher. However, the tidal 
ranges at these same points vary a great 
deal. On the Atlantic side the extreme 
range is less than two feet at the above-men- 
tioned points while on the Pacific side it 
varies from over 23 feet at the Panama 
Canal to less than 6 feet in the Gulf of 
Tehuantepec. 

There are some existing maps of Latin 
America—road maps, aeronautical charts, 
and even some topographic maps. How- 
ever, they do have inaccuracies. As an ex- 
ample, there is, within 60 miles of the Pan- 
ama Canal, a 125-mile-long range of moun- 
tains which rises over 5,000 feet high but 
does not appear on any existing maps. 
There are areas of the Panama coastline for 
which the best maps available were com- 
piled from 1854 British Admiralty charts. 
Many major mountain peaks have been 
found out of true position on existing maps, 
some by as much as 40 miles. Some of these 
same peaks have been found as much as 
5,000 feet in error in elevation. There are 
areas where the highly important Amazon 
River does not match by 10 miles on adja- 
cent map sheets. 


TANGIBLE AND INTANGIBLE BENEFITS 


The benefit of the IAGS program has 
been dramatically demonstrated numerous 
times. Its level net permitted the develop- 
ment of a large irrigation project in the 
Artibonite Valley in Haiti. In Cuba, an 
extensive water-table survey which resulted 
in the development of 500 wells was possible 
because of our basic leveling system. In 
Costa Rica and Guatemala, several million 
dollars have been saved in the location of 
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highways because of the availability of to- 
pographic data. There are areas in the 
almost inaccessible Peruvian jungles where 
oil can be seen on top of the ground. These 
areas are being mapped in preparation for 
the day when this oil will be needed. And 
so it goes throughout all the countries. As 
soon as surveys are completed and maps 
produced, highways, railroads, hydroelectric 
plants, irrigation projects, reclamation pro- 
grams, etc., inevitably follow. 
basic. 

I have spoken of tangible benefits which 
can be evaluated in dollars and cents. 
There are other less tangible benefits which 
though a by-product of the main IAGS 
program are, to my way of thinking, of even 
greater value. I am speaking of the good 
will which the program has engendered. I 
believe that the wholehearted, enthusiastic 
cooperation of all the countries and the fact 
that 75 percent of the cost is borne by them 
is ample evidence of this, but it goes further. 
Realizing that maps are essential to prog- 
ress, interest is evidenced at the highest 
governmental levels. In my visits to the 
participating countries I invariably call on 
the various ministers and high staff officers 
of the military. Many times I am invited to 
call on the President himself. It is not un- 
usual to have IAGS military personnel re- 
ceive high decorations from the govern- 
ments concerned when they complete their 
tours and depart for their next stations. 

I mention this because it is my personal 
but firm opinion that no area in the world 
is of more importance to the United States 
than this hemisphere. When the rest of the 
world has been either dominated or rend- 
ered impotent by unfriendly governments 
then, to survive, the Western Hemisphere 
must act as a coordinated whole. Between 
Canada, the United States, and Latin 
America there exist the basic necessities of 
manpower, natural resources, and the know- 
how to use them required to stand off the 
rest of the world. But, two things are 
essential to full realization of these advan- 
tages—the trust and good will of the coun- 
tries concerned, and maps. IAGS is doing 
its share to assure fulfillment of these re- 
quirements. 


Maps are 
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UNDERWATER 
SURVEYS 


MADE EASIER 


Fast . . . accurate and permanently recorded 












Bludworth Marine’s Su- 
personic Survey Record- 
ers make underwater 
surveys faster with ex- 
ceptional accuracy. A 
must for channel 
dredging, salvage or 
coastal construction. 
Reveals character 
of bottom material 
while recording 
depth. 


BLUDWORTH MARINE 


A Subsidiary of 
General Precision Equipment Corporation 
92 Gold Street, New York 38, N. Y. 
Precision built electronic equipment since 1926 








PARK AERIAL SURVEYS, INC. 
Est. 1920 


AERIAL PHOTOGRAPHIC & TOPOGRAPHIC 
SURVEYS 


STANDIFORD FIELD LOUISVILLE, KY. 














CUARANTEED e@ RELIABLE 
NEW TYPE OF SERVICE 
FOR SURVEYORS 
Specializing in computations 
for Subdivision Developments 
147-15 69 Rd. 


Flushing 67, N. Y. 
Phone: BO 8-0728 


Maurice Goul 


WILL SERVICE ANY SECTION OF U.S.A. 








The New RYKER Model M-12 STEREOSCOPE 


Legs or Bracket Mount, 


3X or 4X Magnification 


Circular on Request 


HARRISON C. RYKER, INC. 


1209 - 8th AVENUE 


OAKLAND 6, CALIF., U.S.A. 














American Manufacturers Announce 


Wind-Free 


HE EDITORS of Surveyinc aAnp 

Mappinc have received separate an- 
nouncements from two American manufac- 
tures, W. & L. E. Gurley and the David 
White Company, regarding the develop- 
ment of wind-free plummets. 


Gurley optical plummet 


The optical plummet principle has been 


GURLEY OPTICAL PI 
154 


Plummets 


successfully adapted to the American transit 
by W. & L. E. Gurley. According to the 
manufacturer, the new Model 57-FRH-20 
transit provides advantages to be gained 
from optical-reading theodolites, in addition 
to many points of superiority of a standard 
transit. It will sell for less than imported 
theodolites. The new time-saving version 
of the Gurley Hell Gate Transit also fea- 
tures a shifting center which permits move- 
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WIND-FREE PLUMMETS 


ment of the transit in two directions at right 
angles to each other, with little disturbance 
to the level of the plate. The optical plum- 
met is, therefore, operative practically con- 
tinuously during centering. 

Essentially, the Gurley optical plummet 
is a telescope through the optical center of 
the transit, pointing vertically when the 
transit plate is level. The reticle in the tele- 
scope consists of three concentric circles 
with lines at right angles leading to the cen- 
ter circle, which is just large enough to 
match the stake tack of the station point at 
the ordinary set-up height. To permit ease 
of observation, the plummet telescope is 
turned at right angles by means of a prism, 
so that the observer actually looks through 
the telescope horizontally. Repeated, time- 
consuming leveling while centering over a 
point is eliminated by the new shifting head. 
The objective lens of the plummet is sealed 
and protected by a small, plain glass insert. 

To set up the new-model transit, a plumb 
bob plug can be pushed into the tripod, and 
the bob used for initial rough centering. 
Most instrumentmen set up by eye after a 
little practice. When the tripod and in 
strument are nearly in place, the tripod 
bolts are tightened and the plate leveled 
and the plumb bob plug removed (if used). 

The plummet telescope’s reticle is focused 
With 


the clamps on the shifting head loose, the 


by moving the eyepiece in or out. 


tangent screws are used to move the center 
circle over the station point. The plate is 
releveled, if necessary, a final plummet-cen- 
tering adjustment made, and the shifting 
head clamps tightened. Centering is checked 
by revolving the instrument around the spin- 
dle. It should remain on the station point 
in all positions 

An extra-rigid tripod with fixed-length 
legs 54 inches long is used with the optical 
plummet transit. The transit weighs 15 
pounds including shifting center. 

Further details are available in Bulletin 
OP-57 which may be obtained from W. & L. 
E. Gurley, Engineering Instrument Division, 


Troy, N. Y. 


David White optical plummet 

The David White Company, of Milwau- 
kee, Wis., has announced two new wind-free 
plummets, one an optical type, the other a 
telescopic-rod type. 

The automatic optical plummet, made to 
fit both European and American tripods, 
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DAVID WHITE OPTICAL PLUMMET 








456 


offers many advantages over the antedated 
plumb bob now in common use. The instru- 
ment is unaffected by high winds, is self- 











DAVID WHITE TELESCOPIC-ROD-TYPE PLUMMET 
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leveling, and is light in weight. This new 
plummet is designed around a double-image 
sighting system. The observer looks through 
a window at the side to see two images of 
the stake tack. These two images move 
into coincidence when the instrument is 
directly over the tack. 

The precision optical system is enclosed 
in a durable aluminum-alloy housing which 
is dust- and moisture-tight. A standard 
connector is provided to fit all popular 
makes; adapters for all recognized makes 
are available at nominal cost. 


David White telescopic-rod-type plummet 


David White’s telescopic-rod-type plum- 
met is a new low-priced mechanical device 
which is fully automatic, completely unaf- 
fected by the wind, and a great time saver 
on survey jobs. 

The telescoping rod is made of high- 
strength aluminum-alloy tubing for long life 
and accuracy. It is fitted with an 8-minute 
level vial, giving an accuracy of 1/64 inch 
in its entire length. This can be reduced 
to zero by turning the plumb rod through 
180 degrees and centering the bubble read- 
ing. 

The wide range of adjustment of this 
device makes it applicable to almost any 
kind of tripod; it can be used on steep hill- 
side locations where one leg of the tripod is 
completely closed. The device is designed 
to fit both European and American stand- 
ard tripods. Adapters are available for all 
popular and recognized makes of instru- 
ments. 

Further details are available from David 
White Company, 315 W. Court St., Mil- 
waukee 12, Wis. 


1956 ACSM-ASP CONSECUTIVE MEETINGS AND CO-EXHIBIT 
March 19-24, 1956, Washington, D. C. 
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The Mont Blanc Topographic Map of the 
French Institut Geographique National 


By WILLIAM HANNAH 


CARTOGRAP HER, 


IVE SHEETS%, of a projected special 

series of 24, of the Mont Blanc area in 
the French Alps, have recently been pub- 
lished by France’s Institut Geographique 
National. This (1: 10,000) 
multi-colored topographic series will, when 
completed, cover about 320 square miles of 


large-scale 


this mountainous section of the country. 

The maps are compiled by photogram- 
metric methods utilizing the Poivilliers 
stereoplotting apparatus, and are completed 
in the field. Compilation is facilitated by 
checking numerous relief models, by stereo- 
scopic studies of aerial and terrestrial photo- 
graphs of rock masses, and by sketches made 
in the field by specialists in the vertical in- 
terpretation and design of rock and ice 
formations. 

The maps portray mid-summer condi- 
tions and are published in 12 colors and 
black 


for works of man and lettering; red for 


wash-tints, using 10 printing plates: 
masonry constructions; blue for drainage 
and glacial relief contours; blue relief shad- 
ing for glaciers and permanent snowfields; 
light brown for relief contours; dark brown 
for bare rock outcroppings, with rock relief 
contours wherever applicable; brownish- 
violet for relief shading; yellow for barren 
upper slopes; pale green for valley fields; a 
superposition of yellow and pale green tints 
designates mountain pasture; a forest-green 
wash-tint showing forest-green for evergreen 
woods and, by superposition on the yellow 
tint, light green for deciduous woods. Ever- 
green and deciduous woods are further dif- 
ferentiated by characteristic strokes of the 
wash-brush:; also, the thicker the woods, the 
darker the shading of the respective green 
wash-tints. 


* Chamonix-Mont Blanc, LaFlégére, Servoz, 
Les Houches, and Aiguille du Midi. 


TUCSON, ARIZONA 


Printed on heavy paper with legend and 
complete marginal data, all the maps ex- 
cept La Flégére cover areas measuring 5 
centesimal minutes of latitude by 10 centesi- 
mal minutes of longitude on sheets 30 by 36 
inches. The La Flégére map measures 30 
by 41 inches. The Lambert conical confor- 
mal projection is used, and the contour 
interval is 10 meters. All lettering is by 
hand. 

The Mont Blanc series represents a 
unique blending of cartographic science and 
artistry. The sheets are remarkable for 
their precision, finesse of execution, and 
sheer beauty in variety of colors judiciously 
chosen. Utmost clarity and legibility pre- 
vail despite inclusion of meticulous terrain 
detail for this region of difficult access. 

At the present official exchange rate (one 
U. S. dollar equals 350 francs) , the cost per 
sheet, unfolded (including wrapping, tax, 
and first class postage to points in the 
United States and Canada), is $1.95. When 
ordering in quantity, add $1.35 for each 
additional sheet: thus two maps cost $3.30, 
three $4.65, etc. Payment is required in 
advance, by International Postal Money 
Order or by New York cheque (personal 
cheques are not accepted), to Institut Géo- 
graphique National, 107 Rue La Boetie, 
Paris 8, France. 

In carefully preparing your order copy 
the title of the desired map(s) including 
for each the scale, au 10.000°., and insert 
the following French phrase to assure un- 
folded packaging: “Non-pliée, roulée sous 
tube.” It is best to conduct the rest of your 
correspondence in English and to print (in 
block letters) or typewrite your name and 
return address. Allow 5 to 7 weeks for 
delivery. 

A _ specially-prepared, mimeographed 
English translation and explanation of 
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French marginal annotations, topographical 
nomenclature, abbreviations, and all the 
symbols appearing in this series may be 
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obtained by sending 25 cents in coin to 


William Hannah, 2601 East Helen St., Tuc- 


son, Arizona. 


H. Arnold Karo Appointed Director 
of Coast and Geodetic Survey 


H. Arnold Karo, appointed by President 
Eisenhower to be Director of the Coast and 
Geodetic Survey, with the rank of Rear Ad- 
miral, was administered the oath of office on 
August 17, 1955, by Assistant Secretary of Com- 
merce Lothair Teetor. 





H. ARNOLD KARO 


Admiral Karo was born December 24, 1903, 
at Lyons, Nebr., where he attended elementary 
and high schools. He was graduated from the 
University of Nebraska in June 1923 with a de- 
gree in civil engineering. After his graduation, 
he entered the commissioned service of the 
Coast and Geodetic Survey with the rank of 
Ensign. His service included 22 years of sea 
duty aboard various ships engaged in surveying 
the waters of Alaska, the Philippines, and along 


the Atlantic, Pacific, and Gulf coasts of the 
United States. 

During World War II he was transferred from 
the Coast and Geodetic Survey to the United 
States Army Air Forces. 3eginning in June 
1943 he served for more than two years as Com- 
manding Officer of the Aeronautical Chart 
Plant, St. Louis, Mo. 
signment at a time when the plant had just 


He entered on that as- 


been established and was not yet in full opera- 
tion. As a result of Admiral Karo’s administra- 
tion and guidance, outstanding achievements 
were accomplished in organizing the plant which 
is now recognized as being among the important 
map reproduction plants of the world. 

In 1950 Admiral Karo commanded the Ex- 
plorer engaged in an important survey project 
in the Bering Sea. During the summer of 1951 
he represented the Coast and Geodetic Survey 
at the British Commonwealth Survey Officers’ 
Conference in London, England. He is a re- 
cent graduate of the Industrial College of the 
Armed Forces, Fort McNair, Washington, D. C.., 
and during the past four years he has served as 
Chief of the Chart Division of the Coast and 
Geodetic Survey. 

Admiral Karo is a member of the United 
States Naval Institute, American Society of 
Photogrammetry, Society of American Military 
Engineers, and the American Congress on Sur- 
veying and Mapping. He is representative for 
ACSM on the National Research Council. He 
also holds membership in the national honorary 
scientific society Sigma Xi and the national 
honorary engineering fraternity Sigma Tau. 

Admiral Karo resides at 6307 Kirby Road, 
3ethesda, Maryland, with his wife and two 
children, Douglas Paul and Kathryn Rosalie. 
His eldest son, Arnold M. Karo received his 
doctor’s degree in physical chemistry in 1952 
from the Massachusetts Institute of Technology 
and is now engaged on a special research project 
at that institution. 











The Stepping Method of Stadia 


By E. L. HARRINGTON 
DEPARTMENT OF CIVIL ENGINEERING, AGRICULTURAL AND 
MECHANICAL COLLEGE OF TEXAS 


HE STEPPING METHOD is very 

useful in determining elevations by 
stadia when vertical angles are small. A 
discussion of this method may be found in 
many surveying texts, but frequently the 
student fails to appreciate the value of this 
simple technique. Young surveyors who 
have not used this trick will find it easy to 
learn and to apply. 

In practice, the method is used as fol- 
lows. To “turn up” one step, point the tele- 
scope at the rod, level the telescope, and see 
where the upper stadia hair intersects some 
well defined object. Watch this object 
through the telescope and, with the slow- 
motion screw, turn the telescope up until 
the lower stadia hair occupies the position 
formerly occupied by the upper stadia hair. 
The telescope is now “+ one step” or the line 
of sight is set on a +1% grade. Additional 
steps may be turned up by continuing the 
process. Half steps may be set if desired. 
Always record the rod reading, R, where the 
horizontal cross-hair intersects the rod, be- 
fore resetting the telescope to facilitate read- 
ing the stadia distance. 

To “turn down” one step, point the tele- 
scope at the rod, level the telescope, and see 
where the lower stadia hair intersects some 
well defined object. With the slow-motion 
screw, turn the telescope down until the 
upper stadia hair occupies the position for- 
merly occupied by the lower stadia hair. 
Additional steps may be turned down by 
continuing the process. 

As in other stadia methods, elevations 
should be taken with the telescope horizontal 
whenever possible. 

Three examples of the computation of 
elevations by the stepping method are given 
below. In each case it is assumed that the 


H. I. (elevation of the horizontal line of 
sight) is 1000.0. 
(a) +1 step, R =3.2, obs. dist. = 100 ft. 
Elev. = 1000.0 + (1 x 1) —3.2=997.8 
b) +3 steps, R = 5.6, obs. dist. = 375 ft. 

Elev. = 1000.0 + (3 x 3.75) —5.6= 1005.7 
(c) —3 steps, R = 11.2, obs. dist. = 700 ft. 

Elev. = 1000.0 - (3 x 7) — 11.2 = 967.8 
These computations involve only addition, 
subtraction, and simple multiplications 
which may be done rapidly without a slide 
rule. 

Stadia notes may be kept on the left-hand 
page of the notebook in the following man- 
ner, the right-hand page being used for 
sketches or other descriptive matter. 


TRANSIT AT TRIANGULATION Pornt A AND 
ORIENTED. H.I.=978.4 


Point = Azimuth Steps R — 
1 75 224°15’ 7.5 970.9 
2 160 268°45’ 9.3 969.1 
3 480 109° +1 3.1 980.1 
t 115 178°20’ +4 0.6 982.4 
5 200 65° —§ 10.7 959.7 
6 370 47°30’ +% 1.6 978.7 
B 435 45°32’ 10.2 968.2 


The stepping method of stadia is particu- 
larly useful when elevations must be com- 
puted quickly in the field. Stepping always 
is started with the line of sight horizontal, 
consequently no index error is involved. 
This is particularly helpful when using a 
planetable alidade that has no vernier-con- 
trol bubble. 

Accuracy of elevations is comparable with 
that of other stadia methods, up to about 4 
steps, a vertical angle of about 2°. No cor- 
rection is made for horizontal distance. 
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The Thing That Steals the Land* 


By FORREST DANTIELL 
CIVIL ENGINEER, THE TEXAS COMPANY, HOUSTON, TEXAS 


MAGINE YOURSELF being scalped by 
Indians yet living to tell about it; scout- 
ing unarmed in Indian territory; or, in the 
agony of death, carving your own tomb- 
stone. These and many other hardships 
faced early heroic frontier land surveyors of 
Texas, who, by their sacrifices, helped to 
prepare the way for the prosperity which 
Texas people in all walks of life now enjoy. 
The present citizens of Texas, as well as 
those of past generations, have had only a 
faint idea of the daily exposures, hardships, 
and perils to which the Texas pioneers were 
subjected. For many years, especially dur- 
ing the eighteen thirties and early forties, 
these people were harassed by either the 
Mexican nation or roving bands of cruel 
savages. Indian raids and murders con- 
tinued unabated even after Texas was an- 
nexed to the United States. There is no 
known record of the number of gallant sur- 
veyors who forfeited their lives as the pur- 
chase price in those early struggles to locate 
our rich lands. 


THE PIONEER SURVEYOR 

Ever since the first settlement in America, 
the Indians had watched their lands dis- 
appear before the incessant advance of the 
white man. (J)+ Thus it was only natural 
that the red men had a hatred for the sur- 
veyors and for the surveyor’s compass. 
Strange as it may seem, there were many 
friendly Indians. An Indian, who was given 
a surveyor’s compass and had it explained 
to him, responded that he would keep it 
and use it when the stars were asleep. 

The whole frontier of Texas was aflame 
in 1838 with savage warfare. The immedi- 
ate cause of hostilities was the opening of 





* The Comanche Indians called the surveying 
compass “The Thing That Steals the Land.” 

+ Numbers in parentheses refer to items in the 
list of references at the end of the article. 


the General Land Office early in the year. 
Land locators who were anxious to obtain 
the best lands had surveyors go out beyond 
the settlements to begin their operations. 
The Indians, watching the surveyors at 
work, believed that the Mexicans had told 
them the truth when they said that the 
white settlers would take all their hunting 
and fishing grounds and drive them from 
the State. The cruelty of and destruction 
by the Indians was no doubt, in large meas- 
ure, caused by this state of affairs. The 
Mexicans, who had lost Texas at the Battle 
of San Jacinto, sought to revenge themselves 
by inducing the Indians to wage a guerrilla 
war upon the Texans. 

Present-day surveyors have no conception 
of the constant anxiety and suspense endured 
by the Texas pioneer surveyors nor their 
need for eternal vigilance to avoid being 
surprised by the restless Indians. (2) 

They constantly took notice of every 
sound, especially the uneasiness of horses or 
cattle, and the noises of wild animals. These 
pioneer surveyors, like other pioneers, were 
quick to detect a false note in the calls of 
bobwhites. They knew that the answering 
calls were signal calls of the Indians. The 
surveyors read the compass, cut brush along 
the boundary lines, and chained distances— 
with rifles at their sides. 


THE OLD SURVEYOR’S NOTEBOOK 


Mentioning the rifle at the surveyor’s 
side, reminds me of the story by Henry D. 
Ralph in the Oil Journal some years ago. 
It seems that an old surveyor in west Texas 
kept a lot of notes, but his corner markers 
could not be found where his notes called 
for them to be. The oil company’s surveyor 
was puzzled. He blamed the Indian raids 
and buffalo stampedes for confusing the 
old surveyor’s work. The surveyor thumbed 
through the old notebook, which contained 
many little sketches, and stopped at a sketch 
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showing the old surveyor’s camp. On the 
front tent pole was draped a cartridge belt, 
a holster, and a Colt. The surveyor rea- 
soned that this was a logical clue—if the 
old surveyor wore his six-gun while survey- 
ing a line, the metal in it would deflect the 
compass needle from its normal position. 
A trial line was run on a course calculated 
to include the deviation of the compass 
caused by a gun; however, the corner 
marker could not be found. He returned 
for further study of the old notebook and 
discovered by the hang of the cartridge belt 
in the sketch that the original surveyor was 
left-handed and probably wore his gun on 
his left hip. The confident surveyor ran a 
third line on a course calculated to allow 
for the deviation of the compass caused by 
a gun on the left hip. At the end of the 
line he found the original corner marker 
where the old surveyor said he located it. 


OTHER INDIAN STORIES 


Evidently some surveyors were not anx- 
In Sep- 
tember 1835, two unnamed surveyors whose 


ious to meet Indians for any price. 


compasses were at Natchitoches, La., one 
hundred ten miles distant, offered $150.00 
to anyone who would bring the instruments 
to Nacogdoches within four days. (3 A 
young clerk in the General Land Office at 
Nacogdoches, by the name of Bennett Blake, 
undertook the journey. He accomplished 
his mission in three and one-half days and 
was paid the sum promised. Some years 
later, Blake participated in a two-day battle 
with Cherokee Indians, in which he helped 
retrieve a sword given by General Sam 
Houston of San Jacinto fame to Bowles, an 
Indian chief. You may recall, Houston was 
a friend of the Indians and was given the 
name, “Raven.” 

Many a tree in Texas has been hacked or 
blazed to mark the boundary line as run by 
the pioneer surveyor. Surveyor Joseph A. 
Tivy, a native of Toronto, Canada, was sur- 
veying on the San Saba in 1837, when he 
was ordered by a Comanche chief not to 
mark any more trees along the “white 
man’s line.” (4) The surveyor just laughed 
as his party had pistols and rifles, and the 
Indians had only bows and arrows. 





SURVEYING AND MAPPING 


Visions of a wrecked camp, papers strewn 
about, and a smashed compass—not to men- 
tion a scalped surveyor—had an effect on 
the results of surveying in Texas. (5) In 
areas where Indians lived, it was customary 
for the surveyor to locate only two or three 
corners of the survey or league and compute 
the remaining sides. The accuracy of the 
work also suffered because of poor chaining. 
Leadership and resourcefulness were among 
the qualities which marked the best sur- 
veyors operating in Indian country. The 
surveying parties, by drawing the fire of 
hostile Indians, were the first line of defense 
of the weak colonists. The surveyors usu- 
ally worked beyond the frontier and fre- 
quently were the first to encounter Indians 
bent on depredations and to spread the 
alarm among the settlers. 


CAPTAIN BARLETT SIMS 

Captain Barlett Sims, a surveyor, mi- 
grated to Texas in 1826, settled on the 
Brazos River, and several years later moved 
to Bastrop County. (6 In October 1846, 
Sims started on a surveying expedition to 
the Pedernales River. His party consisted 
of a nephew having the same name and two 
other men, Clark and Grant. While survey- 
through some tall sedge grass, the surveyors 
were attacked by a party of Indians who 
had concealed themselves in the grass neat 
the survey line. Sims and his men did not 
discover the Indians until they were among 
them. The Indians outnumbered the sur- 
vey party fifty to four. There was little 
chance of escape as the surveyors were on 
foot. Young Sims was the first one at- 
tacked. He managed to shoot one Indian 
and knock another down with the breech 
of his gun before he was killed. The two 
chain carriers, Clark and Grant, were roped 
by the Indians and then shot to death with 
arrows. This left Captain Sims alone with 
the Indians. Stationed at the rear of the 
line with his compass, he was able to reach 
his horse and mount it. He had hardly 
done so when a large Indian seized the 
bridle and momentarily stopped the horse. 
Captain Sims had a small derringer, which 
he drew from his pocket, and shot the In- 
dian through the neck. The Indian’s jug- 
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THE THING THAT STEALS THE LAND 


ular vein was probably cut as Sim’s clothes 
were covered with blood when he escaped. 


SURVEYOR ERATH AND THE INDIANS 
Captain George B. Erath, a well-known 
surveyor and Indian fighter, hailed from 
Vienna, Austria. (7) About June 1831, 
Erath entered Texas and settled in Robert- 
son Colony where he ran a farm jointly 
with a Mr. Porter. He varied his occupa- 
tion as a farmer by going on occasional sur- 
veying expeditions. Erath often came in 
conflict with Indians who were antagonistic 
—especially to those engaged in surveying 
their lands. At times, Erath found it im- 
possible to survey because of Indian hostili- 
ties. Once he enlisted in a company com- 
manded by John H. Moore and went on a 
warlike expedition. Erath later made a 
survey around the head-waters of San Ga- 
briel River and Brushy Creek. One of his 
men, Lang, was killed in a fight with the 
Indians. Between putting in crops and sur- 
veying trips, Erath scouted for Indians. He 
fought at the Battle of San Jacinto in 1836 
and then returned to his farm in Robertson 
County. He resumed his occupation of sur- 
veying, and again one of his men, Curtis, 
was killed in a fight with the Indians. 
Erath, as a surveyor, staked off the City of 
Waco. In one of his numerous Indian fights 
and in his hurry to reload his gun, Erath 
overcharged it and was knocked down by 
the recoil when he shot an Indian. One of 
his men, seeing Erath fall, rushed to his aid 
“No,” replied 


Captain Erath, “I’m not hurt, but you see 


and inquired if he was hurt. 
my gun knocks down before and behind.” 


A TREE WAS HIS TOMBSTONE 

During the summer of 1838, a surveying 
expedition composed of ten men went from 
Bastrop County up the Guadalupe River. 
(8) After reaching the place where they 
intended to start surveying and not seeing 
any sign of Indians, they neglected to take 
the customary precautions to guard against 
surprise. One old frontiersman in the party 
returned home because the others did not 
consider it necessary to stand guard at night 
and keep a good lookout in the daytime. 
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He told his friends at Bastrop why he had 
left the surveyors and prophesied that none 
of the party would survive their trip. When 
the surveyors failed to return to the settle- 
ment, a party was organized to find them. 
The searching party accidently found the 
spot where the surveyors had been killed by 
the Indians. It appears that the surveyors 
had found a number of bee trees and had 
felled six or seven of the trees before they 
attempted to take the honey. At this point, 
they apparently were attacked by the In- 
dians. The bee trees were not touched. 
The searching party found the skeletons of 
the surveyors. Only one of the skeletons 
could be identified, that of a young man by 
the name of Beatty. His skeleton was found 
lying at the root of a tree on which, with his 
pocket knife, he had carved his name. 
Beatty, mortally wounded and left for dead 
by the Indians, had revived sufficiently to 
carve his name upon his own tombstone 
before he died. 


SURVEYORS AND INDIANS ON THE 
COLORADO 

Captain John Harvey, a surveyor from 
Tennessee, came to Texas in 1834 and 
settled first in San Augustine County, then 
after a few years moved to Bastrop. (9) In 
June 1839, Harvey made a surveying trip 
with a party of ten men. They went up the 
Colorado River into Burnet County. The 
party encamped on the Colorado River and 
began surveying a number of tracts border- 
ing on the river. They continued their 
work for several days without any excite- 
ment to interrupt their labors. 

The Captain, being a brave but cautious 
man, had a guard out at night, even when 
there was no sign of Indians in the vicinity. 
He worked on the theory that when you 
least expect Indians, “there they are.” 
Early one morning, just before daybreak, 
Captain Harvey was in the act of awakening 
his party when they were fired upon by a 
band of Indians. The Indians had crawled 
unnoticed to some small bushes close to 
camp. In the darkness, the Indians hit 
only a Mr. Burnet, whose arm was broken. 
This surprise attack threw the surveyors 
into confusion, but Captain Harvey soon 
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rallied them. He ordered his men to take 
to the woods and each to defend himself. 
The fight was on. 

Indians cannot resist a fine horse, so one 
ventured from his position to capture a 
horse that was tied to a tree. The Indian 
was in the act of slashing the rope when 
three shots from the surveyors cut him 
down. In spite of the rapid fire from the 
guns of the surveyors, Indians ran to their 
fallen comrade and carried him out of firing 
range. The Indian chief then ordered a 
retreat. 

As soon as the Indians retreated, Captain 
Harvey had his men fall in to see if any 
were wounded or missing. Three were 
missing. One of the men was found to have 
crossed the river. The other two men were 
so badly frightened that they had cleared 
the scene of action and had become lost. 
They tried to return to camp but met the 
retreating Indians who chased them across 
the Colorado River. The two scared sur- 
veyors hid in a deep gulch all day without 
water. They never found the surveying 
party but after eight days finally reached a 
settlement near the present city of Austin. 


BRASHEAR FOOLS THE INDIANS 

A very remarkable escape from a maraud- 
ing band of Indians was made by a Mr. 
Brashear in Lavaca County in 1839. (10) 
He was a man who never took precautions 
against danger, yet was always calm and 
cool when it struck. Brashear had gone to 
Lavaca County for the purpose of locating 
lands and while in that vicinity boarded 
with Mr. Henseley, who lived on the fringe 
of a settlement. Although Henseley warned 
Brashear not to go out alone because the 
area was frequently visited by Indians, he 
often traveled singly and unarmed to ex- 
amine lands as far as twenty miles from 
the settlement. 

One morning Brashear was on a tract of 
land and busily at work tracing a line with 
a pocket compass. As he turned a point 
of post oak timber, he discovered about 
twenty Comanche Indians, mounted upon 
their mustangs, nearly a quarter of a mile 
distant. 


SURVEYING AND MAPPING 


The Indians soon spotted the surveyor, 
gave the familiar war whoop, and went 
after him yelling and whooping like so many 
devils. Brashear later said he was not 
frightened, although unarmed, because he 
was confident his horse, Get Out, could 
easily outrun the Indians. He had traveled 
less than a mile toward the settlement when 
he found that the Indians were gaining on 
him. Something had to be done. 

Brashear knew Boggy Creek could be 
crossed at only a few localities. He struck 
the creek 700 yards below a crossing and 
soon was hidden from view by a line of 
timber along the creek. His movements 
could not be seen by the Indians as he 
reached the ford, crossed it, and rode down 
the creek until he was about opposite the 
place where the Indians had lost sight of 
him. 

Brashear had hardly reached this point 
when the Indians made their appearance. 
Seeing Brashear riding off, they naturally 
supposed he had crossed there. The In- 
dians, without halting, plunged into the 
creek, and immediately their horses went 
down to their necks in the quicksand. 
Brashear could not resist crowing over the 
Indians, which made them furious. The 
surveyor gave them some expressive panto- 
mine and leisurely rode away while the 
Indians extricated their horses from old 
Boggy Creek. 


FIRST SETTLER WEST OF COLORADO 


Major James Kerr, appointed surveyor 
general of Green DeWitt’s Colony, arrived 
at the present site of Gonzales in July 1825. 
He was the first American settler (head of 
a family) to locate west of the Colorado 
River in Texas. As Major Kerr pursued 
his profession, his party subsisted on wild 
meat and coffee. One of his rodmen or 
chainmen was Deaf Smith of San Jacinto 
fame. In an Indian fight, one of Kerr's 
party, John Wightman, was scalped, and 
the camp house was robbed of its contents, 
including Major Kerr’s field notes, sketches, 
and three surveying compasses. (11) 
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THE THING THAT STEALS THE LAND 


BATTLE CREEK FIGHT 

Old Franklin (1/2), the county seat of 
the original Robertson County, was located 
between the present towns of Calvert and 
Bryan. It was a rendezvous for both sur- 
veying parties and volunteers for expedi- 
tions against the Indians. Discharged sol- 
diers of the Texas Revolution and other 
citizens who had just received bounty and 
headright land certificates wanted their 
land located and surveyed. The land 
abounded in wild game and buffalo. Natu- 
rally the Indians, who depended on buffalo 
meat and hides, were hostile to surveying 
parties. (13) 

Early in October 1838, William F. Hend- 
erson, of Corsicana, organized a surveying 
party to locate lands in the southwest por- 
tion of Navarro County. The entire party 
consisted of twenty-six men and one boy and 
was under the command of Captain J. Neill. 
Henderson and his assistant surveyor each 
had a compass. 

Upon arrival at a water hole, afterwards 
known as Battle Creek, the party was met 
by Kickapoo Indians who professed friend- 
ship. These Indians had roamed off their 
reservation in Arkansas to lay in their sup- 
ply of dried buffalo meat. A number of 
them spoke English. The surveyors camped 
near the Indians for several days. (14) 
The day after their arrival, the surveyors 
ran several lines, partly in timber and partly 
on the prairie. When work was commenced 
on the second day, it was discovered that 
one of the compass needles had lost its 
magnetism and would not swing to the 
north. William M. Love and William Jack- 
son were dispatched back to Parker’s Fort 
to obtain a magnet to recharge the needle. 
Before breakfast the next day, Henderson 
ran a line for a mile or so. While the work 
was progressing, the Indians were seen mov- 
ing to and fro and following the survey 
line. 

About eleven o’clock, the surveyors had 
breakfast on a spring branch. About fifty 
Kickapoos were seen across the branch. 
The Kickapoo chief came over to the sur- 
veyors to report that the Ionies and Co- 
manches were on their way to kill the sur- 
veyors because those tribes did not want 
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their lands surveyed. . The surveying party 
was advised to leave the area. Although 
the surveyors were not afraid, they asked 
help from the Kickapoos in case of an at- 
tack but were refused, as the Indian tribes 
were bound by a treaty. The Kickapoos 
begged the party to leave, but the surveyors 
refused, and the Indians promised them a 
surprise. 

The surveyors, resuming work, ran a mile 
of line into the prairie. As they were mark- 
ing the corner, twelve Indians passed, and 
one of them questioned in English, “Is that 
a mile?” Another Indian pointed to Hend- 
erson’s compass and exclaimed, “It that 
God’s Eye?” The surveyors then ran a line 
parallel to a ravine about 200 feet distant. 
The surveyors did not suspect any danger. 
An Indian who had just begged some to- 
bacco from Walter P. Lane shook hands with 
him and crossed the ravine. As the survey- 
ing party traversed the deep ravine which 
cut across the line, about forty Kickapoos 
arose from the ravine and fired upon the 
surveyors. Some of the horses were killed, 
and a number of the men were wounded. 
The surveyors hastily gathered up their in- 
struments and fell back about a mile to the 
nearest timber. 

They were surprised to find Indians there 
and took shelter at the junction of two ra- 
vines in the prairie, where a lone cotton- 
wood stood. The surveyors found partial 
cover and concealment behind the small 
bushes growing at the top of the ravines. 
About 250 feet below their position was a 
mott* and water, but the Indians held this 
area. The Indians climbed the trees and 
fired into the surveyors’ position. 

From time to time, both surveyors and 
Indians felt the sting of lead and dropped 
from the fight. Euclid Cox, who had placed 
himself behind the cottonwood for an ad- 
vantageous position, killed about ten In- 
dians before he was shot through the spine. 
He died within two hours. When Cox fell, 
the Indians charged the surveyors’ position 
but were driven back by a deadly fire from 
rifles and pistols. The battle lasted all after- 
noon and into the night. Several surveyors 





* A clump of trees in a prairie. 
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had been killed and some badly wounded. 
The surveyors anxiously awaited darkness 
so that an escape could be made. Night 
brought a full moon. As clouds failed to 
cover the moon, the surveyors made a mid- 
night break for Richmond Creek bottom. 
The Indians, who had not been taken by 
surprise, poured hot shot into the party as 
they came out of the ravine. As the men 
retreated step by step, firing as they moved, 
the Indians were held in check. Four 
wounded surveyors on horseback were shot 
off. Other wounded took their places. 
Upon approaching the cover of the 
woods, Captain Neill was wounded through 
the hips and placed on a horse behind an- 
other wounded man. Within a step, both 
were shot down together. Lane was shot 
through the calf of the leg, severing the lead- 
ers that connected the toes. Surveyor Hend- 
erson bandaged the wound within range of 
fifty Indians who could not see the surveyors 
for the shade. The surveyors of the party 
who survived the fight experienced many 
hardships before they reached the settle- 
ments. Lane and Henderson were met a 
couple of days later by Love and Jackson, 
the men who left the surveying party six 
days previous to the fight to get a magnet. 
Historians differ as to the number of sur- 
veyors in this battle, which is referred to in 
Texas history as the Surveyors’ Fight or the 
Battle Creek Fight. Probably eighteen were 
killed, seven escaped, and two were absent. 
The Indians lost at least twice as many men. 
After the Civil War, a farmer, ploughing on 
the site of the fight, found a compass with 
the name of William F. Henderson engraved 
on it. The compass was returned to the 
surveyor’s son, Harry McCorry Henderson. 
It should be pointed out that the Kick- 
apoo Indians were essentially friendly to- 
ward the surveyors until they found that, 
after the land had been surveyed, white peo- 
ple would soon settle there and destroy their 
hunting grounds. The Indians considered 
the white man had no right to settle on 
their lands, and therefore they made war on 
the surveyors. The Kickapoos decided to 
kill the surveyors, expecting that this would 
discourage others from entering that part 
of the country. 
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THE BATTLE OF RICHMOND CREEK 

During 1838, Sparks, Barry, and Holland, 
who belonged to a surveying party, were 
killed by Indians on the south side of Rich- 
mond Creek (15), twelve miles from the 
present city of Corsicana. Others of the 
The In- 
dians placed themselves in ambush near the 
Richard 
Sparks was a well-known land surveyor 
from Nacogdoches and his name as surveyor 
is signed to many land titles in that part of 
Texas. The three surveyors killed by the 
Indians were never buried as there were no 
friendly hands to administer the last rites. 
Some of their surveying instruments were 
found twelve years later at a point four 


party escaped by running away. 


line the surveyors were running. 


miles south of Corsicana. 


BIG FOOT WALLACE 


William A. Wallace (16), better known 
as “Big Foot” Wallace, was a ranger, Indian 
fighter, and frontiersman, but not a sur- 
veyor. He deserves mention here because 
of his activities with a surveyor who was 
preparing for an expedition to locate lands 
upon the frontier of Texas. Quoting Wal- 
lace: 


“At that time I was as green as a red black- 
berry and I frankly told the surveyor that I knew 
nothing about the woods or how to get along in 
them. But he said it made no difference, as 
the rest of the party were all old frontiersmen, 
and it was well enough to have one greenhorn 
along to make sport for the balance. Our party 
consisted of a guard of ten men, well armed and 
mounted, together with the surveyor, two chain- 
men, a marker, a hunter, a cook, making in all 
sixteen men—a sufficient force to travel with 
safety at that day, in the most dangerous part 
of the country.” 


CONCLUSION 


A story of pioneer surveyors and their ex- 
periences with the Indians would not be 
complete without reciting a part of A. G. 
Farmer’s poem “The Surveyors of Yester- 
years.” (17) 


“The Indians claimed this hunting ground, the 
buffalo and the deer, 

And opposed with all their might the coming 
of the pioneer. 
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THE THING THAT STEALS THE LAND 


Hats off to old surveyor, who ran these frontier 
lines 

For the Texas Pioneer during these perilous 
Indian times. 

2 ee8 2 

“Chide not this old surveyor, who in his hurried 
way, 

Hastily marked the corners we are hunting for 
today, 

For he had many handicaps and very little help, 

And he knew not when the Indians would try 
to take his scalp.” 
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October—December 


General Assembly of PAIGH 


Ihe General Assembly of the Pan American 
Institute of Geography and History was held at 
the University of Mexico, Mexico City, from 
July 25 to August 6, 1955, with an attendance 
of approximately 400 delegates and observers 
from the 21 American Republics. Several Eu- 
ropean countries also sent one or more delegates 
or observers. 

The Commission on Cartography, which was 
holding its VII Consultation, is composed of 
nine committees—Geodesy, Gravimetry and 
Geomagnetism, Seismology, Topographic Maps 
and Aerophotogrammetry, Aeronautical Charts, 
Hydrography, Tides, Special Maps, and Urban 
Surveys. Each of these committees held from 
four to seven scientific sessions, with one or 
more sessions used to discuss new instruments, 
new materials, and new or improved methods 
of operation. Other subjects which were dis- 
cussed included geodetic measurements of very 
high accuracy, 1:300,000 or better; calculation 
of long distances and the measurement of such 
by electronic methods; adjustment of trilatera- 


tion surveys; gravimetric calibration networks and 
the value of extending these networks to cover 
the gravity range of the world; aerial and geo- 
magnetic surveys (land and sea); seismograph 
stations in isolated and distant locations (such 
as Antarctica); standardization of cartographic 
symbols; progress in compilation of American 
geographic names; types of charts required for 
Hydrographic Office 
requirements of a country with a definite mari- 


modern aeronavigation; 
time interest; Pan American tidal plan and the 
standardization of basic tidal stations; new na- 
tional atlases of the American nations; and 
fundamental characteristics of new cadastral 
laws now in effect in the American countries. 

The evenings were crowded with receptions 
and other social activities. Several interesting 
excursions were available to delegates and their 
guests during the week ends. There was an 
extensive program for family guests who were 
given splendid opportunities to visit the various 
points of interest in the city and surrounding 
country. 











An Electronic Computer for 
Survey Problems 


By CLARENCE W. KITCHENS, SR. 


ENGINEER RESEARCH & DEVELOPMENT LABORATORIES, FORT BELVOIR, VIRGINIA 


HIS PAPER’ describes the Experimen- 

tal Service Test Model Electronic Sur- 
vey Computer, designed to compute auto- 
matically problems encountered in normal 
survey operations. ‘The computer was de- 
veloped for the Surveying Branch, Topo- 
graphic Engineering Department, The Engi- 
neer Research and Development Labora- 
tories, Fort Belvoir, Virginia, by Monrobot 
Laboratory, a subsidiary of the Monroe Cal- 
culating Machine Company, Morris Plains, 
New Jersey, under an approved Corps of 
Engineers development project. 

The Laboratories were requested by Army 
Field Forces and the Corps of Engineers to 
develop an electro-mechanical or electronic 
computer which would contain the sine and 
cosine as basic computer operations and 
which would solve the traverse problem au- 
tomatically. The military characteristics 
for such a computer were prepared and 
presented to leading manufacturers inter- 
ested in this type of development. The In- 
ternational Business Machines Corporation 
fabricated the first experimental model com- 
puter for these Laboratories in 1949 (See 
Figure 1). This computer was displayed 
before the American Geophysical Union in 
April 1949. 

In procuring the service test model, the 
Laboratories again contacted all manufac- 
turers who had indicated an interest in this 
development, and a contract was awarded 
to Monrobot Laboratory for the develop- 
ment of an electronic survey computer that 
would meet all requirements as specified in 
the revised military characteristics which 


Presented at the Fifteenth Annual Meeting of 
the American Congress on Surveying and Map- 
ping, Washington, D. C., March 9-11, 1955. 

1 This article represents only the views of the 
writer and not necessarily the official views and 
policies of the Corps of Engineers or the Depart- 
ment of the Army. 


were expanded to include means of solving 
such problems as: 


Traverse computations 

Triangle computations 

Position computations 

Conversion of geographic coordinates to UTM 
grid coordinates 

Determinations of spherical excess 

Trig-traverse problems 

Three-point problem 

Computation of azimuth, direction method 

Trigonometric determinations of elevations 

Geodetic adjustment of trilateration 

Least-squares adjustments 


This machine, referred to by the manufac- 
turer as MONROBOT V, (See Figure 2), 
is a general-purpose sequence-controlled 
computer having 20 decimal-digit capacity 
with the decimal fixed centrally, between the 
tenth and eleventh digits. Any problem 
that can be solved by numerical methods 
can be programmed for solution by this com- 
puter. Computation is automatic and re- 
sults are printed (or punched on tape) by a 
high-speed electric typing machine, known 
by the trade name “Flexowriter.” 

One of the most important features of this 
computer is its simplicity. Since both num- 
bers and commands utilize the familiar 
decimal system there is no need for train- 
ing an operator in binary arithmetic. Since 
the machine handles 20-digit numbers, the 
difficulties of scaling and of preventing over- 
flow are largely eliminated. Numbers and 
orders may be conveniently entered on a 
simple keyboard and the computer is con- 
trolled by a minimum number of manual 
controls. The computer commands are in- 
serted as the alg. >raic statement of the prob- 
lem to be solved. Even a novice operator 
finds it possible to program problems after 
the first day’s acquaintance with the input 
keyboard. 
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ELECTRONIC COMPUTER 





Ficure 1.—This electro-mechanical computer was the first experimental model survey com- 


puter developed for ERDL. 


the sine and cosine functions are automatically searched to 6-place accuracy. 


Upon entering azimuth and distance into the electric typewriter, 


The required 


computations are performed and recorded automatically on a survey form in 8 to 10 seconds 


of time. 


Other important features are economy of 
maintenance and compactness. Many check 
points and a nominal number of plug-in 
packages facilitate maintenance. 
puter is 72 inches long, 47 inches wide, and 
30 inches high (equivalent to the size of a 
large office desk) and weighs 1686 pounds. 
It is shock mounted to facilitate transport 
in a Mobile Control Section or other ve- 


The com- 


hicles and can be readily separated into two 
units for easy handling in transport or move- 
ment through narrow doorways. 


DESIGN 


Since the computer is designed to insure 
maximum reliability, a conservative ap- 


The typewriter has an auxiliary numerical keyboard for inserting field data. 


proach is evident throughout. The initial 
power application is controlled by Variac 
so as to provide gradual filament warmup 
and hence increase life expectancy of the 
The shutoff pro- 
cedure is similarly controlled. The tubes, 
resistors, and other components are oper- 
ated at far below their recommended rat- 
ings and thus achieve proportionally in- 
creased life expectancy. 

The pulse rate (10 kc) and pulse density 
(10 per inch) permit the use of simple and 
reliable components and provide a wide 
margin of safety. The computer contains 
approximately 700 logic elements (tubes, 
diodes). The magnetic drum is 20 inches 


tubes and components. 








+70 


long, 6 inches in diameter, and rotates at a 
speed of 3600 r.p.m., retaining the data 
despite computer shutdown or power fail- 
ures, 
CONSTRUCTION 

The construction of both the major ele- 
ments and circuits is unitized; that is, mal- 
functioning parts may be replaced as units 
without significantly interrupting computer 
operation. Twelve basic plug-in units are 
employed in the electronic circuits, and these 
are arranged in individually accessible racks. 
Similarly, larger components such as the 
magnetic drum are both accessible and re- 
placeable. The vacuum tubes are of the 
“rugged-reliable” type, having a guaranteed 
long life expectancy under severe conditions. 

The power requirements for the computer 
are 105-120 volts, single phase, 50-60 cycle, 
i 


' 
. 
' 
, 
k 
be 
i 
b 
bh 
, 
, 
Sie 
e 


Figure 2. 
inches. 


The electronic computer is controlled by the keyboard shown in the center. 
tapes are provided for the various types of survey problems. 
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a.c., and power consumption is 5 kv-a. The 
computer is provided with overload and 
other protective devices. 

Various safety features built into the com- 
puter check on both operator and computer. 
In addition, marginal checking facilities are 
available and permit adequate preventive 
maintenance. 


STORAGE SYSTEM 

The computer has magnetic-drum storag: 
facilities which can record a maximum of 
100 twenty-eight decimal numbers with alge- 
braic sign, and 200 operational orders. Both 
orders and numbers remain undisturbed in 
storage unless they are deliberately erased o1 
replaced. Such changes may be made via 
the keyboard, or occur automatically during 
a calculation process. 





Electronic survey computer mounted in a desk type structure 44% by 72 by 3! 


Program 
As the basic data are entered, the 


computer automatically performs the computations, with the results printed by the Flexowriter 


shown on the right. 
approximate rate of ten digits per second. 
trol of the calculator. 


Numbers and program orders may be 


entered into the calculator at an 


Tape readings are an automatic function under con- 
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ELECTRONIC COMPUTER 


Designation of Numbers Locations 


The location of each number in storage is 
designated by a symbol called the number 


address. The symbols range from a0 
through k9, using the ten alphabetic letters 
eee k 


the letter i being omitted to avoid confusion 
with the numeral 1), and the ten decimal 


digits 

ap OS ee 
The letters a, b,..., k correspond to decimal 
digits so that the first ten storage locations 
are 

ye ae a9, 
the next ten are 

BO, bi, b2,...., Be, 


and so forth. Every number used in pro- 
gramming and calculation is assigned a num- 
ber address, and no number can be used by 
the computer until it has first been submitted 
to the storage unit. 


Designation of Order Locations 
The location of each order is assigned a 
numerical symbol called the order address. 
The symbols range from 00 to 99 inclusive. 
Two modes of 100 orders each are available. 
In general, orders are used sequentially, 


‘Line 1 A B 
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starting with the order in location 00 and 
progressing through the integers 01, 02, 03, 
etc. 
ORDERS—PROGRAMMING 
OPERATIONS 


BASIC 


An order consists of five elements: four 
addresses, A, B, C, and D, and an operation, 
OP. The addresses specify number and or- 
der storage locations. The operation, OP, 
may be any one of twelve basic operations 
which the computer is capable of perform- 
ing. They are: 

(1) Addition 


2) Subtraction 

(3) Multiplication 

(4) Division 

(5) Comparison for inequality 
(6) Comparison for equality 
(7) Modification 

(8) Print 

(9) Print-stop 

10) Stop 


11) Read numbers 
(12) Read orders 


from perforated tape) 
from perforated tape) 
Operations (5), (6), and (7) are special 
operations that facilitate programming, and 
operations (8), (9), and (10) are operations 
controlling the printing of results (or storage 
contents) and termination of computation. 

The elements of an order are arranged 
schematically as follows: 





es Se Y ae, 


OP 
A B C D OP 
Nex 
Line 2 Operand Operand Result peso Operation 
Order No. A B C D OP 
Line 3 36 a2 d3 e7 37 4 


If OP is one of the operations (addition, sub- 
traction, multiplication, or division) above, 
then A, B, C, and D are as shown in Line 2. 

Addresses A and B specify the locations 
of the two numbers involved in the opera- 
tion; address C specifies the storage location 
to which the resulting sum, difference, prod- 
uct, or quotient is sent; and address D in- 
forms the computer where it may find the 
next order. An example of an order of this 
type is shown in Line 3. 


Order 36 directs the computer to add the 
contents of a2 and d3, and to place the re- 
sult in storage at location e7; it then directs 
the computer to continue to order 37. The 
order may be stated briefly as follows: add 
(a2) and (d3), and store the result in e7; 
then go to order 37. In accordance with 
convention, parentheses are placed about a 
storage location to denote the contents of 
that location; thus (a0) is read: “the con- 


tents of storage location a0.” In any order 
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involving one of the arithmetic operations 
(addition, subtraction, multiplication, or di- 
vision), the result of the operation may be 
delivered to the storage location of one of 
the operands; it then replaces the former 
contents of that location. 

The comparison or equality orders pro- 
vide for conditional transfer of control so 
that the machine will perform iterative rou- 
tines until convergence is reached and will 
then start performing other operations. 
Modification is useful in conserving orders 
when the same operation or sequence of 
operations is to be performed on several dif- 
ferent operands. If, for example, it is de- 
sired to print out fifty of the numbers in 
storage, only one print order, one modify 
order and one control order are necessary. 
As each number is printed, the modify order 
automatically changes the address of the 
next number to be printed so that fifty dis- 
tinct commands are not required. 


Start with Order 00 

Orde 

yom B Cc D 
00 a0 bO a0 01 
01 a0 al a0 02 
02 c0 cl cO 03 
03 cO c2 04 06 
04 01 05 01 00 
05 00 01 00 00 
06 ao ao ss ss 


By storing the coefficients in successive 
locations and modifying the B address of 
order 04, each coefficient in turn is added to 
the cumulative factors (a0). In most in- 
stances, once a program has been submitted 
to storage it will be used several times. 
Therefore, it is important not to destroy pro- 
grammed orders by modifications. 


ABSOLUTE MAGNITUDES 
In each of the orders the arithmetic opera- 
tion is normally carried out with considera- 
tion of algebraic sign. However, it is possi- 
ble within the same operational command, 
to specify that the operation be performed 


SURVEYING AND MAPPING 


BASIC TECHNIQUES 

As an application of modification, con- 
sider the evaluation of the seventh-order 
polynomial, 

f (x) =agx? + ayx® + a,x + 

a3x* + ayx? + a,x? + a,x +a, 

The factored form, 

f(x (a,x + a,)x 
+a,)x+a3) X+a,)xt+a, 
involves successive additions of the coeff- 
cients a, to a;, and may be readily pro. 
grammed by use of the modification order. 
Such a program is illustrated as follows: 


EVALUATION OF f(x 


STORAGE STORAGE 
ASSIGN- NUMBER ASSIGN- NU MBER 
MENT MENT 
a0 a0 ab a6 
al al a7 a7 
a2 a2 bO x 
a3 a3 cO 0.0 
at a4 cl 1.0 
a5 a5 c2 7.0 
Date By 
Oper. Operation Notes 
x Coefficient times x 
+ Add next coefficient 
+ Count 
Does count = 7.0? 
Mod Modify B address 
+ To next coefficient 
Print Print f(x) and stop 
Stop 


using the absolute magnitude of either one 
or both operands, A and B, and/or that the 
absolute magnitude of the result be placed 
in storage at address C (the comparison 
order being excepted in the latter case). In 
an order of this type, the operation symbol 
is supplemented by the corresponding ad- 
dresses A, B, or C. 

Addition, subtraction, comparison, and 
modification are performed at a rate of 450 
per minute, including access time, while 
multiplication and division are performed at 
a rate of 100 per minute. Printing proceeds 
at a rate of about 10 characters per second. 
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ELECTRONIC COMPUTER 


KEYBOARD 

The computer keyboard (Figure 3) pro- 
vides both number and order entry to spe- 
cific storage locations. The keyboard keys 
also permit the selection of any stored pro- 
gram for consideration or a single order for 
test purposes. Computation may be manu- 
ally halted at any time and a print-out com- 
mand activated. Various indicator lights 
designate the operating status of the com- 
puter and afford visible program checks. 

Digit-dropping switches permit the auto- 
matic dropping of a selected number of 
digits to the left and right of the printed 
decimal point. Non-significant zeros to the 
left of the point, except the first, are always 
dropped. Negative numbers are automati- 
cally printed in red. These features in con- 
junction with the typewriter tab stops per- 
mit the printing of data in columnar form 
as required for the particular survey problem 
being solved. 
PROBLEMS FOR WHICH THE COMPUTER 

IS SUITED 
The computer is a general-purpose device 
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and hence capable of handling any problem 
suitable to its magnetic-storage and paper- 
tape capacity. In accordance with the con- 
tract, the Monrobot Laboratory prepared 
program tapes which specify numerous sur- 
vey problems. To commence computation, 
the programmer would (1) insert the basic 
data obtained from field books either 
through the computer keyboard, or via 
punched tapes; (2) feed the proper program 
tape through the Flexowriter which in turn 
automatically passes the data to the com- 
puter for storage; (3) specify on the key- 
board the order with which computation is 
to commence; and (4) depress the “CAL- 
CULATE?” key. 

The same problem could, of course, be 
repeated using different new data without 
resubmitting the program tape. The pro- 
gram remains undisturbed in storage unless 
replaced by another. 

A list of problems that have been pro- 
grammed and are available as separate tapes 
are: 





hicure 3.—The computer keyboard unit is about the size of a desk-top electric calculator and 


contains all controls necessary for operation of the equipment. 


It has a compact simply-arranged 


keyboard for high-speed entry of data, keys for starting and stopping calculations, and supervisory 
pilot lamps. Entry of digits with fixed decimal point is controlled by dials and read-outs on the 


left side of the keyboard. 
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Sine and cosine routine 

Tangent routine 

Arc sine, arc cosine, arc tangent 

All root problems, such as square & 
cube root 

Traverse computations 

Triangle computations 

Position computations 

Geographic to UTM grid coordinates 

Spherical excess 

Trig-traverse problem 

Three-point problem 


Computation of azimuth, direction 
method 


Trigonometric elevation 
Geodetic adjustment of trilateration 


Least squares adjustments 


The manufacturer is to be commended 
for having added to the computing field an- 
other fine instrument that permits survey 
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Time Required 
Using Conventional 
Methods 


45 Seconds 


Time Required 
Using Electronic 
Computer 
18 Seconds 
18 Seconds 


24 Minutes 2% Minutes 
7 Minutes 2 Minutes 
Minutes 


I 2 Minutes 
4 Minutes 


15 Seconds 
20 Seconds 
45 Seconds 
11% Minutes 


5 Minutes 
3 Minutes 
9 Minutes 


14 Minutes 
12 Minutes 


2 Minutes 
45 Seconds 


110 Minutes 


computations to be obtained at greater 
speed and accuracy than that obtainable 
with our present equipment. 


The Brock Award for Contributions to Photogrammetry 


The International Society for Photogram- 
metry recently announced the establishment of 
a new award, to be known as the Brock Award, 
as a means of encouraging new developments 
and significant contributions to photogram- 
metry throughout the world. The award, con- 
sisting of a gold medal and a certificate of 
honor, has been provided by Virgil Kauffman, 
President of Aero Service Corp. 

The award commemorates the original pio- 
neering work, beginning in 1914, of a group of 
Philadelphians headed by Arthur Brock, Jr., and 
Norman Brock who conceived and developed 
the Brock Process and, in the early 1920's or- 
ganized a company known as Brock and Wey- 
mouth, Inc., which produced the first accurate 
photogrammetric surveys in the United States 
and Canada. The Brock Process bears the 
distinction of being one of the great and earliest 
contributions to photogrammetry made by the 
United States. 

At the request of the donor, the award is to 
be international in character and is to be ad- 
ministered by the Council of the International 
Society for Photogrammetry. The award is to 
be presented only in recognition of a landmark 


contribution to photogrammetry; a _ funda- 
mentally new equipment or technique may be 
recognized, or a new departure or a major, com- 
pleted photogrammetric mapping project. The 
award is to be made to an individual, not to a 
group or to a commercial organization. 

The award is to be presented as often as and 
only when a contribution is so significant as to 
be an outstanding landmark in the progress of 
photogrammetry—except that not more than 
two awards shall be made in respect of any one 
congress and not more than five awards in any 
consecutive 20 years. 

Recommendations for the award must be 
made in writing by two sponsors of different 
nationalities who shall be members of the ISP 
and not of the same nationality as the proposed 
recipient. 

In order to allow time for consideration by 
the Council, recommendations for awards to 
be presented at the July 1956 meeting of the 
ISP in Stockholm must be received by January 
1, 1956. They should be addressed to P. Mog- 
ensen, President, International Society for Photo- 
grammetry, F6éreningsvagen 23, Stockholm- 
Stocksund, Sweden. 
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Tax Maps for Maryland 


By WM. L. SHOEMAKER 


MARYLAND STATE 


AX MAPS have been considered an 

important asset to an efficient prop- 
erty assessment program for quite a few 
years, but the means of producing satisfac- 
tory maps has seriously curtailed their use 
in most states. There have been some defi- 
nite advances recently, however, including 
the program now underway in Maryland. 
Since my only contact with tax map work 
has been in Maryland, I will describe our 
program which is applicable to most areas 
in the country. Before discussing the fea- 
tures of tax maps, it may be well to point 
out the difference between a property map 
and a tax map. A property map, as the 
name implies, shows the relative positions 
of boundaries. A tax map, in addition to 
boundary lines, shows information specified 
by tax agencies to enable a coordinated and 
equitable property assessment to be made. 


PREPARATION OF MAPS 
The Maryland 


started as a clause buried deep in a law 


tax map program in 
passed in 1951 which read as follows: “To 
prepare and install for each county a com- 
plete record of properties and system of 
appraisal aids consisting of property loca- 
tion maps, land classification 
unit land value maps.” 


maps, and 
Because the main 
portion of the law was aimed at revising 
the the 
neglected in the rush of business to appro- 
priate any money for the tax map work. 

During the following year the very able 


assessment porgram, legislators 


Secretary of the State Tax Commission, to 
whom the credit for the success of this pro- 
gram belongs, spent much of his time dis- 
cussing the mapping project with various 
State officials. I became 
connected with the work during this period. 
Plans for an organization and a budget 


Presented at the Fifteenth Annual Meeting of 
the American Congress on Surveying and Map- 
ping, Washington, D. C., Mar. 9-11, 1955. 


engineers and 
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TAX COMMISSION 


were set up which it was hoped could be- 
come effective in July, 1952, after the bud- 
get was approved. Fortunately, arrange- 
ments were made to secure a small sum 
from the Governor’s contigent fund, so that 
work was begun in February, 1952. 

It was evident that the project would be 
impossible without access to aerial photo- 
Arrangements were made, there- 
fore, with the Department of Agriculture 
to have the State photographed. Next, it 
was necessary to compile a set of standard 
base maps on which the property lines could 
be drawn. 


graphs. 


I have always felt that these 
base maps should have been made photo- 
grammetrically with maximum precision, 
with the various State agencies contributing 
The State 
was charged with the task, however, and 
The 


cost of precise maps could not be borne by 


to their cost. Tax Commission 


a cooperative effort was not feasible. 


our budget so it was necessary to prepare 
these maps by enlarging the best ones avail- 
able. 

All of the deeds necessary to describe the 
original tracts of land and the sales there- 
from are being read in order to place prop- 
erty lines on the map. Each deed is plotted 
on separate sheets of paper and these are 
later pieced together by means of the aerial 
photographs. Of course it is necessary to 
constantly revise the maps, and it is ex- 
pected they will be kept current within 60 
days. Arrangements have been made with 
the Hall of Records to send a micro-film 
copy of every deed that is recorded. 

Along with the mapping work, an index 
of ownership is being built. This is actually 
one index by name and another by parcel 
number. A parcel number is assigned to 
each property and will always remain the 
With this 
index it is possible to find the location of 


same regardless of the owner. 


any tract for which the owner is known, or 


vice versa. The index also includes the 








476 


deed reference and will show a history of 
the title from July, 1952. The indexing 
system will be particularly adaptable to 
electrical accounting equipment if that be- 
comes feasible. 


COST AND ECONOMIC VALUE 

Copies of the map are furnished free to 
State and local agencies and are sold to the 
public at 50 cents per map to cover the cost 
of printing, postage, and handling. It is 
not possible to sell the maps at a profit to 
help offset the cost of compilation. Thus 
far no attenmpt has been made to widely 
publicize the availability of the maps be- 
cause numerous requests would handicap 
us. When knowledge of their existence be- 
comes widespread, it may take two full- 
time employees to handle the reproduction 
and other information services. 

The project will cost the State in the 
neighborhood of one million dollars and 
about $75,000 per year thereafter to keep 
the maps current. 

The maps are primarily for use in asses- 
ment procedures, and I would hesitate to 
set the value in terms of dollars and cents. 
We have reason to believe, however, that 
the cost of preparation can be recovered by 
the State Tax Commission in ten to twelve 
years. 

Maps can be applied to each of the three 
basic operations of the assessment agencies. 
There 
will be no untaxed or escaped property, 
and the correct area of land charged to 
each owner will be a certainty. 


First is the discovery of property. 


Secondly, 
the maps will aid in the description of prop- 
erty on the assessment roll. This descrip- 
tion (not to be confused with the deed 
description) usually is confined to adjoining 
physical features, adjoining owners, and 
parcel number. Third, it will enable the 
assessor to consider the land use and po- 
tential value of each property in relation to 
the surrounding area. The equitable ap- 
praisal which these maps permit will be of 
tremendous importance to the assessment 
agencies as well as to the taxpayers them- 
selves. A taxpayer will be able to see what 
his share of the tax burden is in relation to 


SURVEYING AND MAPPING 


his neighbors’. The history of most tax ap- 
peals indicates that a taxpayer is more in- 
terested in paying only his share, rather 
than how much he pays. 

I will point out just one of the problems 
of assessors that these maps can solve—that 
is, locating and assessing new buildings that 
are indicated by the building permit rec- 
ords. Now it will be possible for the agency 
issuing the building permits to reference 
each building to the parcel number on the 
map. Location of that building in the field 
requires only the ability to read a map. 


AIDS TO HIGHWAY DEPARTMENTS 

Aside from the value of these maps to 
the Tax Commission, they can be used by 
the right-of-way and location divisions of 
the State and county highway departments. 
Since our maps are based on the State Plane 
Coordinate System, proposed routes can be 
plotted readily on the maps as a standard 
procedure if and. when the highway depart- 
ments realize the value of State Coordinate 
surveys. When the route is plotted on a 
map it is apparent which property is af- 
fected, and whether or not the route should 
be altered to affect less valuable property. 
It is possible that these maps will be more 
valuable to the State Roads Commission 
than to any other single agency. The Com- 
mission has already used these maps to a 
certain extent, and, although no comments 
have been heard regarding their use, the 
requests for prints are becoming more fre- 
quent. Evidently they are being used to 
advantage. The same application can be 
made in laying out transmission or pipeline 
rights-of-way. They are of great value to 
planning and zoning departments as well 
as to Forestry, Park, Police, and Fire de- 
partments. Such maps have been sold to a 
concern drilling for gas in one county and it 
was very enthusiastic about them. 

As to the effect of these maps on land 
surveying, it can be said that some sur- 
veyors, not too familiar with the project, be- 
lieve that tax maps are infringing on their 
profession. This certainly is not true, be- 
cause a tax map is not a legal plat. Asa 
matter of fact, tax maps should increase 
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TAX MAPS FOR MARYLAND 


the work of the surveyor. One man in 
Maryland became interested in a tax map 
of his woodland tract, thought a wrong 
boundary was shown, and engaged a sur- 
veyor whose fee promises to be more than 
the tract of land is worth. 

Although the Tax Commission has no au- 
thority to become a form of land registra- 
tion office, it has collected such a volume of 
information that if land registration be- 
comes a reality much of the basic research 
will already have been done. 


TIES TO STATE COORDINATES 


There has been a great deal of discussion 
in the Property Surveys Division of the 
Congress about ties to State coordinates. 
In connection with this matter, I intend to 
show survey markers on the tax maps, hop- 
ing that it will induce some surveyors to tie 
to those markers. Property descriptions have 
always appeared to me to be exceptionally 
vague in relation to the general location. 
The metes and bounds may be perfect, but 
the information concerning the general lo- 
cation may be confined to the fact that the 
property fronts on a road between two dis- 
tant points, or may even be missing alto- 
gether. By using tax maps it may be pos- 


‘ 


Plane Coordinate 


The recent announcement by the Coast and 
Geodetic Survey of the publication of plane 
coordinate intersection tables for more States 
brings to twenty-two the number of States now 
covered. The States included in recent an- 
nouncements are New York, Indiana, New Jer- 
sey, Texas, Ohio, Nevada, and Washington 
Special Publication Nos. 328, 332, 333, 335, 
336, 337, and 338). A complete list of those 
previously published will be found in Survey- 
ING AND Mappine, April—June 1955, page 222. 
These publications are a part of a series which 
will ultimately include all States. 

The tables will be of value to the surveyor 
and mapper in that, through their use, meridians 


é 
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sible to scale the approximate coordinates 
of the center of the property and include 
them in the description to locate the tract 
of land the metes-and-bounds description 
encloses. 

The field of tax map work is certainly in 
its infancy, and, although certain methods 
of map preparation are fairly evident, much 
can be learned from the work in a particu- 
lar locality. There are many aids and 
shortcuts to be uncovered, but the most im- 
portant thing to remember is that this map- 
ping is not expensive. In many cases, tax 
map projects are presumed to be expensive 
because only the value to the assessment 
agencies is considered and because it is as- 
sumed that the program must be 100% 
complete before it can be used. When this 
program was just started, I talked to sev- 
eral engineers about the work involved. 
Some of them said it was impossible; some 
said it was a waste of time and money; and 
some just shook their heads in silence. Not 
one person who has seen or used one of the 
tax maps has failed to make a comment 
such as—“Why wasn’t this done years ago?” 
That reaction is an adequate testimonial to 
the effectiveness of tax maps. 


é 


Intersection Tables 


‘ 


and parallels with 22-minute intervals may be 
placed on maps and surveys based on a rec- 
tangular grid of the State plane coordinate sys- 
tem, or the grid lines may be placed on maps 
constructed on a State system of meridians and 
parallels. Also, approximate values of plane 
coordinates of geographic positions may be ob- 
tained by interpolation within the tables. 

Copies of these publications may be obtained 
from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington 25, D. C., 
at the following prices: No. 328, 60 cents; No. 
332, 50 cents; No. 333, 25 cents; No. 335, $1.75; 
No. 336, 45 cents; No. 337, $1.00; and No. 338, 
65 cents. 


‘ 


1956 ACSM-ASP CONSECUTIVE MEETINGS .AND CO-EXHIBIT 
March 19-24, 1956, Washington, D. C. 
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F/S 
MODEL 5172 


HIGH 
PRECISION— 


LOW 
COST— 





NEW 


AUTOMATIC LEVEL 


Vow you can get a reliable precision instrument 
which actually automatically levels itself, quickly, 
simply, easily—no complicated time-wasting adjust- 
ments .. . at an astonishingly low price! 


@ THE AUTOMATIC LEVEL F/S 5172 
OFFERS YOU 


24X Periscopic telescope containing a “pendulum- 
principle” device which automatically produces and 
maintains a horizontal line of sight. 


Direct view of the spherical bubble through the 
telescope eyepiece, allowing constant check on the 
bubble centering while reading rod. 


@ THE AUTOMATIC LEVEL F/S 5172 
GIVES YOU PRECISION ACCURACY 


+ 0.028 ft./mile if used with regular base; 
+ 0.010 ft./mile if used with special up-down movable 
base (micrometer Mod. 4180) graduated to 1/1,000 ft. 


@ THE AUTOMATIC LEVEL F/S 5172 
COSTS YOU ONLY 


$350 including adjustable leg tripod 
$90 for the optional micrometer Mod. 4180 
GUARANTEED 18 MONTHS 
FULL SERVICING BY FACTORY SPECIALISTS 


Send for further information 


FILOTECNICA 
SALMOIRAGHI INC. 


41-14 24th STREET, 
LONG ISLAND CITY 1, N. Y. 








SURVEYING AND MAPPING 


SURVEYORS! =. 


Save time 


Save money 





Adjustable double bubble always 
visible THROUGH SAME EYEPIECE 
os cross hairs ond field. 


MISTAKE FREE’ 


®@ No need to turn telescope dur- 
ing leveling 

@ American type—erecting eye- 
piece, 4 leveling screws 

@ Unbelievably fast and accurate, 
yet simple-to-use. Economical! 


FENNEL 


INSTRUMENT CORP. OF AMERICA 
11-27 44th Rd., LONG ISLAND CITY, N. Y. 
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Members are requested to send in surveying and mapping news items for publication ir 


SURVEYING AND Mappinc.—Epiror. 
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CURRENT SURVEYING AND MAPPING LITERATURE 


MAGAZINE ARTICLES 


General Interest 


HISTORICAL NOTES ON RESEARCH IN 
THE USE OF AIR PHOTOGRAPHS FOR 
FORESTRY. H. E. Seely. The Canadian Sur- 
veyor, Vol. 12, No. 7, April 1955. (Paper pre- 
sented at the Annual Meeting of the Canadian 
Institute of Surveying and Photogrammetry, held 
in Ottawa, February 1955.) 

THE ACTIVITIES OF THE PAN-AMERI- 
CAN INSTITUTE OF GEOGRAPHY AND 
HISTORY. Dr. Andre C. Simonpietri. The 
Canadian Surveyor, Vol. 12, No. 7, April 1955. 
(Paper presented at the Annual Meeting of the 
Canadian Institute of Surveying and Photogram- 
metry, held in Ottawa, February 1955.) 

ELECTRONICS IN SURVEYING AND 
PHOTOGRAMMETRY. Sir Robert Watson- 
Watt. The Canadian Surveyor, Vol. 12, No. 7, 
April 1955. (Paper presented at the Annual 
Meeting of the Canadian Institute of Surveying 
and Photogrammetry, held in Ottawa, February 
1955.) 

PRESERVATION OF SURVEY MARKS. 

Editorial) The Australian Surveyor, Vol. 15, 
No. 6, June 1955. 
portant topic.) 

THE BOUNDARY WATERS TREATY AND 
THE COLUMBIA RIVER INVESTIGATION. 
T. M. Patterson. The Canadian Surveyor, Vol. 
12, No. 8, July 1955. (Provides an insight into 
the problems involved in the question of rights 
to Columbia River waters and other matters be- 
ing worked out by an international commission. ) 

PHOTOGRAMMETRIC VOLUME  DE- 
TERMINATION OF HUGE PULPWOOD 
PILES. Harold E. Young. The Canadian Sur- 
veyor, Vol. 12, No. 8, July 1955. (Further dis- 
cussion of application of photogrammetric meth- 
ods to forest management. ) 

THE CORPS OF ENGINEERS 1775-1955. 

Unsigned article) The Military Engineer, Vol. 
47, No. 318, July-August 1955. (Brief history of 
the Corps and its many achievements. ) 


Brief comment on an im- 


Control Surveys 


SHORAN CONTROLLED PHOTOGRA- 
PHY. Manuel A. Silva. The Engineering Jour- 
nal (The Journal of the Engineering Institute 
of Canada), Vol. 38, No. 3, March 1955. (De- 
scribes season’s operation in which 11,000 lineal 
miles of Shoran controlled aerial photography 
were completed. ) 

OPERATING PRINCIPLES OF LORAN. 
(Staff article) The Ships’ Bulletin, Vol. 35, No. 2, 
March-April 1955. (General discussion primarily 
slanted to use of system in marine navigation but 
applicable to its utilization in geodetic surveying. ) 

AIRBORNE TARGET TRIANGULATION. 
C. H. Ney. The Canadian Surveyor, Vol. 12, 
No. 7, April 1955. (Technical discussion of an 
experimental method of field triangulation. ) 

INTERCONTINENTAL CONNECTION OF 
GEODETIC SYSTEMS. W. A. Heiskanen. 
The International Hydrographic Review, Vol. 32, 
No. 1, May 1955. (Technical discussion of the 
progress made in solving the problems involved.) 

PRECISE SURVEYS FOR THE MILI- 
TARY. Lt. Commander Don A. Jones, U. S. C. 
& G. S. The Military Engineer, Vol. 47, No. 
317, May-June 1955. (A summary of special 
survey operations conducted by the Coast and 
Geodetic Survey during and since 1942 in sup- 
port of military activities. ) 

AERODROME OBSTRUCTION SURVEYS. 
F. C. Petts and H. Kading. Empire Survey Re- 
view, Vol. 13, No. 97, July 1955. (States origin 
and nature of performance requirements gov- 
erning operation of civil transport aircraft and 
describes a survey technique, a particular appli- 
cation of terrestrial photogrammetry, which has 
been used to meet the problem.) 

TRAVERSE REDUCTION WITH AN 
ELECTRONIC DIGITAL COMPUTER. J. M. 
Bennett and H. Cotton. Empire Survey Review, 
Vol. 13, No. 97, July 1955. (Describes work 
carried out by the authors on the Manchester 
Universal Digital Computer at Manchester Uni- 
versity. ) 
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LATITUDE, LONGITUDE AND AZIMUTH 
FROM TWO STARS. G. J. Thornton-Smith. 
Empire Survey Review, Vol. 13, No. 97, July 
1955. (Discusses a special type of astronomical 
observation and formulae for reduction of the 
results are derived and applied to an example.) 

THE REJECTION OF OUTLYING OB- 
SERVATIONS. Dr. W. R. Logan. Empire 
Survey Review, Vol. 13, No. 97, July 1955. 
(Explanation of how the mathematical theory of 
statistics may be applied to measurements made 
in surveying. ) 


Cartography 


A NEW METHOD FOR THE DETERMI- 
NATION OF THE DISTORTION AND THE 
INNER ORIENTATION OF CAMERAS AND 
PROJECTORS. Bertil Hallert. Photogram- 
metria, 1954-1955, No. 3. (Mathematical analy- 
sis of the method.) 

UNITED NATIONS REGIONAL CARTO- 
GRAPHIC CONFERENCE FOR ASIA AND 
THE FAR EAST. W. Schermerhorn. Photo- 
grammetria, 1954-1955, No. 3. (Summary of 
the results of the conference held at Mussoorie, 
India, February 15-25, 1955.) 

PERFECTION IN TOPOGRAPHIC MAP- 
PING—-WHEN IS IT JUSTIFIED? Leon T. 
Eliel. The Canadian Surveyor, Vol. 12, No. 7, 
April 1955. (Contends that in some instances 
the highest standard of accuracy is not required 
while in others the utmost perfection is desirable. ) 

PRINTING AIDS TO THE MAPPER AND 
SURVEYOR. H. B. Carver. Journal, Florida 
Engineering Society, Vol. 8, No. 6, April 1955. 
(Basic discussion by a professional printer of the 
services available to local surveyors and mappers. ) 

RECENT UNITED STATES PROGRESS 
AND INTERESTING TECHNICAL  DE- 
VELOPMENTS IN CARTOGRAPHY.  Pre- 
sented by the United States Representative to 
the United Nations Cartographic Conference for 
Asia and the Far East, Mussoorie, India, February 
15-28, 1955. The International Hydrographic 
Review, Vol. 32, No. 1, May 1955. (Summary 
of recent developments. ) 

HYDROGRAPHIC SURVEYS: THE PUR- 
POSE AND THE CHOICE OF SCALE. Vice- 
Admiral Sir Archibald Day. The International 
Hydrographic Review, Vol. 32, No. 1, May 1955. 
(Reproduced from the Journal of the Royal In- 
stitution of Chartered Surveyors for March 1954.) 

GENERAL BATHYMETRIC CHART OF 
THE OCEANS. I. H. B. Circular Letter No. 
4-H of 1955. The International Hydrographic 
Review, Vol. 32, No. 1, May 1955. (Presents 
standards recommended by the International 
Committee on the Nomenclature of Ocean Bot- 
tom Features. ) 

THE STORAGE AND CONSERVATION 
OF MAPS. A report prepared by a committee 
of the Royal Geographical Society, 1954. The 
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Geographical Journal, Vol. 121, Part 2, June 
1955. (The purpose of the committee was to 
draw up ideal standards of map conservation for 
the guidance of map curators.) 

THE GENERAL BATHYMETRIC CHART 
OF THE OCEANS. John D. H. Wiseman and 
Cameron D. Ovey. Deep-Sea Research, Vol. 2, 
No. 4, July 1955. (A brief historical account 
of the chart and its various editions with a 
summary of suggestions for its improvement as 
well as an invitation for criticisms and sugges- 
tions. ) 

ONE YEAR TO AIR-SURVEY RUSSIA. 
(Staff article). Aviation Week, Vol. 63, No. 6, 
August 8, 1955. (Sherman M. Fairchild’s com- 
ments on challenge to aerial photographers 
posed by President Eisenhower’s Geneva sugges- 
tion that U. S. and Russia conduct aerial re- 
connaissance of each other’s military establish- 
ments. ) 


Topography 


HELICOPTER REVOLUTIONIZES TOPO- 
GRAPHIC MAPPING OF REMOTE AREAS. 
Gerald FitzGerald. Civil Engineering, Vol. 24, 
No. 12, December 1954. (Describes utilization 
of helicopters by U. S. Geological Survey. Re- 
printed in SuRvEYING AND Mappinec, Vol. XV, 
No. 1, January-March 1955.) 

TOPOGRAPHICAL SURVEYS OF THE 
COLUMBIA RIVER BASIN. D. R. Slessor. 
The Canadian Surveyor, Vol. 12, No. 7, April 
1955. (Detailed account of a difficult survey op- 
eration in the Canadian portion of the Columbia 
Basin to provide mapping in connection with an 
international commission study to determine if a 
better use could be made of the waters of the 
river. ) 

HIGHWAY WIDENING JOB—PHOTO- 
GRAMMETRY SPEEDS START. (Staff ar- 
ticle) Engineering News-Record, Vol. 155, No. 
5, August 4, 1955. (Describes how use of photo- 
grammetry to map a strip of rough terrain saved 
time and money on an important Pennsylvania 
highway project. ) 


Property Surveys 


LARGE SCALE PHOTOGRAMMETRY 
AND ECONOMY OF PRECISION PHOTO- 
GRAMMETRY IN SWITZERLAND. A Pas- 
torelli. Photogrammetria, 1954-1955, No. 3. 
(General discussion of photogrammetric opera- 
tions in Switzerland with special reference to 
cadastral surveys. ) 

NOTES ON SURVEYING. L. C. Higbee. 
The Canadian Surveyor, Vol. 12, No. 7, April 
1955. (Views of the president of ACSM as pre- 
sented to the Canadian Institute of Surveying 
and Photogrammetry. ) 

AM I A SURVEYOR? H. O. Peters. Jour- 
nal, Florida Engineering Society, Vol. 8, No. 6, 
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SURVEYING AND MAPPING NEWS 


April 1955. (Outlines the necessary professional 
requirements to distinguish real land surveyors 
from mere “instrument men’’.) 

STATE RECTANGULAR CO-ORDINATE 
SYSTEMS. Colonel L. Fitzgerald. The Aus- 
tralian Surveyor, Vol. 15, No. 6, June 1955. 
(Discussion of development of systems in Aus- 
tralia, citing examples from the United States.) 

NOTES ON THE POSITION LINE. 
B. Chiat. Empire Survey Review, Vol. 13, No. 
97, July 1955. (Notes on the simultaneous de- 
termination of latitude and longitude by the 
position-line method. ) 

COORDINATE SYSTEMS AND _ THE 
THREE POINT PROBLEM. H. Klinkenberg. 
The Canadian Surveyor, Vol. 12, No. 8, July 
1955. (Mathematical discussion to demonstrate 
the advantages of a plane-coordinate system.) 

A CONVENIENT METHOD OF CUTTING 
OFF A TRAPEZIUM OF REQUIRED AREA 
FROM A LARGER FOUR-SIDED FIGURE. 
A. I. Bereskin. The Canadian Surveyor, Vol. 12, 
No. 8, July 1955. (Mathematical discussion of 
method as applied to surveys of mineral claims 
as well as other property.) 

LAND SURVEYING IN CANADA LANDS. 
D. R. Slessor. The Canadian Surveyor, Vol. 12, 
No. 8, July 1955. (An outline of the work con- 
nected with Canadian federal land surveys.) 

SURVEY AND DESCRIPTION OF CAN- 
ADA LANDS. R. Thistlethwait. The Canad- 
ian Surveyor, Vol. 12, No. 8, July 1955. (State- 
ment of guiding principles. ) 

LAND REGISTRATION IN CANADA. 
R. W. Bolstad and Eric Hardy of the Citizens 
Research Institute. The Canadian Surveyor, Vol. 
12, No. 8, July 1955. (Sets forth the advantages 
of the Torrens system of establishing original 
title. ) 

SCATTERED TRACTS GO ON THE AUC- 
TION BLOCK. Russel Kifer and Harold Tysk. 
Our Public Lands, Vol. 5, No. 3, July-August 
September 1955. (Describes program of Bureau 
of Land management for disposing of non-con- 
tiguous areas of public land not required for pub- 
lic purposes. ) 


BOOKS AND 


AMERICAN EPHEMERIS AND NAUTICAL 
ALMANAC FOR THE YEAR 1957. U. S. 
Nautical Almanac Office. Washington, GPO, 
1955. 586 pp. 

PROGRESS REPORT ON THE CARTO- 
GRAPHIC ACTIVITIES OF THE UNITED 
STATES FOR THE PERIOD FROM JULY 1, 
1952 TO JUNE 30, 1954. Document for pres- 
entation to the VII Pan American Consultation 
on Cartography, Mexico City, Mexico, July 25, 
1955 to August 6, 1955. Submitted by the 
United States Member of the Commission on 
Cartography. 1955. 47 pp., maps. 
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ANCIENT IRAQ TRIES RECTANGULAR 
SURVEYING. Clark L. Gumm. Our Public 
Lands, Vol. 5, No. 3, July-August-September 
1955. (Author, during a two-year tour of duty 
in Iraq on loan from the Bureau of Land Man- 
agement, introduces a rectangular survey system 
patterned after that in the United States.) 


Education 


GEOGRAPHY IN EDUCATION. A report 
prepared by the Education Committee of the 
Royal Geographical Society 1955. The Geo- 
graphical Journal, Vol. 121, Part 2, June 1955. 
(Brings out the points that maps are the tools 
of geographers and that they should have a basic 
understanding of surveying and of survey meth- 
ods. ) 

ENGINEERING EDUCATION IS EVERY 
ENGINEER’S BUSINESS. Harvey O. Banks. 
Civil Engineering, Vol. 25, No. 8, August 1955. 
(Abstract of paper presented at the ASCE San 
Diego Convention. Critical of present under- 
graduate curricula. 


Instruments 

NEW DEVELOPMENTS IN THE FIELD OF 
INSTRUMENT DESIGN AT ZEISS-AERO- 
TOPOGRAPH FROM 1949 TO 1954. Walter 
A. Brucklacher. The Australian Surveyor, Vol. 
15, No. 5, March 1955. (Reviews the range of 
photogrammetric instruments produced since the 
company resumed operations. ) 

AN INSTRUMENTATION REFERENCE 
CENTER. Ens. R. E. Gomory. Research Re- 
views (Office of Naval Research), July 1955. 
(Describes a project sponsored jointly by the 
Air Force, Navy, and Atomic Energy Commission 
to set up an Office of Basic Instrumentation to 
collect and disseminate general instrument knowl- 
edge. ) 

EVOLUTION OF THE SOLAR TRANSIT. 
Donald B. Clement. Our Public Lands, Vol. 5, 
No. 3, July-August-September 1955. (Traces 
development of the instrument, origins of which 
are attributed to Surveyor William A. Burt in 
1836.) 


PAMPHLETS 


REPORT OF THE LANDS SERVICE YEAR 
ENDED DECEMBER 3lst 1954. Province of 
British Columbia, Department of Lands and 
Forests, Victoria, B. C., 1955. 160 pp., maps, 
illus. (Contains the Report of the Surveys and 
Mapping Branch with indexes and diagrams. ) 

FEDERATION OF MALAYA, ANNUAL 
REPORT OF THE SURVEY DEPARTMENT 
FOR THE YEAR 1954. C. Noble, Surveyor- 
General, Malaya. Government Press, Kuala 
Lumpur, 1955. 84 pp., maps. 

ADVANCED MATHEMATICS FOR ENGI- 
NEERS. H. W. Reddick and F. H. Miller. 
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Wiley, New York-London, ed. 3, 1955. xiv and 
548 pp. Illus. $6.50. 

WORLD MAPPING. Prepared by Captain 
H. Arnold Karo. U. S. Department of Defense, 
Industrial College of the Armed Forces, Wash- 
ington, D. C., 1955. 101 pp., processed. 


DISTINCTIVE 


Interest in surface and sub-surface resources 
gives to geologic maps a special importance, and 
publication of a new one is always welcomed. 
Several have recently been released by the U. S. 
Geological Survey. 

The Geologic Map of New Hampshire, 1955, 
was prepared in cooperation with the New Hamp- 
shire Planning and Development Commission and 
the Division of Geological Sciences, Harvard 
University. It was compiled by Marland P. 
Billings of the latter institution. Based on recent 
detailed mapping from many sources, this is the 
first large scale (1:250,000) map of the state to 
be published since C. H. Hitchcock’s compilation 
of 1877. Distribution of 55 rock units ranging 
in age from Precambrian to probable Mississippian 
is shown. The map is supplemented by six east- 
west cross sections which show structural rela- 
tions of the rocks. The map, which measures 41 
by 54 inches, may be ordered, at $2.00 per copy, 
from the U. S. Geological Survey, Washington 
25, D. C., or the New Hampshire Planning and 
Development Commission, Concord. 

The Montana State Bureau of Mines cooper- 
ated with the Geological Survey in the compila- 
tion of a new Geologic Map of Montana. This 
map shows the areal distribution of some 75 rock 
units, ranging from Precambrian schist and gneiss 
to recent alluvial sand and gravel deposits. The 
map, which is at the scale of 1:500,000, was 
compiled by Clyde P. Ross, David A. Andrews, 
and Irving J. Witkind. It is based upon unpub- 
lished data and field work by the Montana School 
of Mines, and the Universities of Montana, 
Michigan, Princeton and Harvard. The map is 
printed on two sheets each measuring 50 by 52 
inches. Copies are $3.50 each from the U. S. 
Geological Survey, Federal Center, Denver, Colo., 
or Washington 25, D. C. Both the Montana and 
New Hampshire maps have inset maps showing 
source of geologic data used. 

The U. S. Geological Survey Geologic Map 
of Canal Zone and Adjoining Parts of Panama 
was compiled by W. P. Woodring and published 
in 1955 at the scale of 1:75,000. Copies are 
available at $1.00 each from the Washington 
and Denver offices of the U. S. Geological Sur- 
vey. The map covers an area of about 1600 
square miles, most of which is in the central 
Panama Tertiary marine basin. Data used in 
compiling the map were gathered by the Geo- 
logical Section of the Panama Canal, Special En- 
gineering Division. The map, which measures 





SURVEYING AND MAPPING 


STANDARD SPECIFICATIONS FOR OP- 
ERATIONAL PHASE OF AERIAL ELEC- 
TRONIC GEODETIC SURVEYING (HIRAN 
TRILATERATION). U. S. Air Force, Air 
Photographic and Charting Service, Orlando Air 
Force Base, 1955. 28 pp. 


RECENT MAPS 


approximately 32 by 46 inches, carries both an 
English and Spanish title. 


The Uranium Deposits of the United States 
are shown on a new map prepared by the U. S. 
Geological Survey, in cooperation with the 
Atomic Energy Commission. Principal deposits 
in this country are located in sandstone of the 
Colorado Plateau in Arizona, New Mexico, Colo- 
rado, and Utah, and in limestone in New Mexico. 
There are also important deposits in South 
Dakota and Wyoming marginal to the Black 
Hills, as well as in other parts of Wyoming. The 
map measures 34 by 52 inches and is at the scale 
of 1:5,000,000. Copies of the map are avail- 
able, at fifty cents, from U. S. Geological Survey 
Distribution Centers in Washington, D. C., and 
Federal Center, Denver, Colorado. 


An attractive shadéd-relief Map of Oil, Gas @ 
Uranium Resources of Colorado was prepared for 
the 1954 Colorado Yearbook through the joint 
cooperation of Colorado State Oil & Gas Conser- 
vation Commission, Jeppeson & Company, and 
Petroleum Information. The scale is approxi- 
mately 1:650,000 and the size 16 by 21 inches. 


Aero Service Corporation, of Philadelphia, has 
recently published plastic relief maps for the 
states of California and Pennsylvania. The Aero 
Relief Map of California measures 41 by 47 
inches and is at the scale of 1:1,000,000. It is 
printed in eight colors on heavy Vinylite plastic, 
and embossed in three-dimensional relief. The 
map also shows major types of land use, roads, 
railroads, other cultural features, and over 3000 
geographic names. The price of the California 
map is $45.00 f.o.b., Philadelphia. 

The plastic relief map of New Jersey measures 
47 by 39 inches and is at the scale of 1: 250,000. 
In addition to three-dimensional relief, the map 
shows transportation lines, towns and cities classi- 
fied by population, airports, national and state 
parks, and various other cultural features. Por- 
tions of the adjoining states of Pennsylvania and 
New York are included on the northern half of 
the map. 


Paul-Emile Victor, polar explorer, is the author 
of three maps showing the Ice-Geography of 
Greenland. They are drawn on the 1:5,000,000 
base map prepared by the Geodaetisk Institut, 
Kébenhavn, Denmark. The maps show respec- 
tively (a) probable extent of summer thaw, (b 
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SURVEYING AND MAPPING NEWS 


probable limit of the ice-cap, and (c) probable 


extent of danger zone (crevasses). 


Four new maps of the Republic of El Salvador 
have recently been received. Mapa Preliminar 
Basico de El Salvador Con Limites Municipales, 
shows boundaries of major and minor political 
divisions and administrative centers. It was pre- 
pared in the Cartography Section of the Direccion 
General de Estadistica y Censos. The scale is 
approximately 1:1,000,000 and the size 12 by 19 
inches. 

Asociacion Cafetalera de El Salvador published 
in 1954 a map of El Salvador showing coffee 
areas, the Pan American Highway, other major 
roads, railroads, and ports. The map, which is 
uncolored, measures 15% by 23% inches and is 
at the scale of 1:500,000. 

Mapa General de El Salvador, at the approxi- 
mate scale of 1:475,000, shows generalized to- 
pography as well as roads, railroads, administra- 
tive boundaries, and towns and cities graded 
according to population. It was published by Di- 
reccion General de Estadistica y Censos. The 
map measures approximately 18 by 25 inches. 

Junta Nacional de Turismo has issued a tourist 
and road map of El Salvador Mostrando Las 
Carreteras Transitables en Automores. Distances 
in kilometers are indicated between towns and 
junctions. Elevations, in feet, are shown by con- 
tours. The map scale is 1:350,000 and the 
measurements are 20 by 33 inches. 


The Departamento de Carreteras published in 
1954 three maps of the Republic of Nicaragua, 
all at the scaie of 1:1,000,000, and measuring 
24 by 20 inches. 

Mapa Fisico de Nicaragua shows generalized 
relief, by hypsometric tints, as well as roads, rail- 
roads, cities and villages. Topography is based 
on aeronautical charts published by U. S. Aero- 
nautical Chart Service. 


Nicaragua Uso Economico de la Tierra is a 
generalized land-use map which shows cultivated 
areas as well as forests and swamps. 

Three classes of roads, internal and interna- 
tional boundaries, and population distribution are 
shown on Nicaragua Mapa Parcial de Caminos. 


A clear, attractive Railway Map of Danmark 
Norge Sverige Suomi, was published in 1953 by 
Nordisk Turisttrafikkommittee and printed in 
Sweden by Kartografiska Institutet. Roads, 
train-ferries, and steamer routes are also shown 
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on the map, which is at the scale of 1:3,000,000. 
The dimensions are 26 by 20 inches. 


Generalstabens Litografiska Anstalt, Stockholm, 
has recently issued the first four sheets of the 
new Topografiska Kartan Over Sverige (Topo- 
graphic Map of Sweden) at the scale of 1: 50,000. 
They are the sheets for Stockholm, NE, NW, 
SE, and SW. According to announced plans, 
another 15 sheets will be published by the end 
of 1956, after which 15 to 20 sheets will be issued 
annually. The maps show relief by contours and 
are overprinted in green to portray forest. A 
variety of cultural features are also presented. 
Map sheets measure approximately 24 by 24 
inches. 


Fiirstentum Liechtenstein is a detailed (1:25,- 
000) topographic presentation of the Duchy, 
which was published in 1952 by Schulbiicher- 
verlag in Vaduz. Topography is depicted by a 
pleasing blending of contours and color shading, 
suggestive of Swiss cartography. Towns and 
cities, roads, railroads, and other cultural features 
are also shown on the map, which measures 41 by 
22 inches. 


Cartes des Terres Productives de la Suisse is 
the title of a new land-use map of Switzerland. 
Printed on four sheets, each measuring 25 by 37 
inches, the map was prepared in the Swiss Divi- 
sion of Agriculture, Berne, and printed by the 
Topographic Service. It shows cultivated lands, 
pastures, prairies, forests, and unproductive lands. 
The scale is 1: 200,000. 


W. J. Vogt of Pretoria, Transvaal, Union of 
South Africa, published in 1955 Union of South 
Africa Map A, Illustrating the Location of Power 
Stations Distribution Stations and the Principal 
Inter Connection Lines. The map, which is un- 
colored, also shows steam and electric railways, 
rivers, and international and provincial bounda- 
ries. The scale is 1:2,000,000 and the size 32 
by 41 inches. 


Forest Resources Map of Malaya is a 1954 
publication of the Survey Department, Federa- 
tion of Malaya. It is at the scale of 1: 760,320 
and measures 35 by 26% inches. The map shows 
game reserves, mining land, several classes of 
cultivated land, regions over 1000 feet in eleva- 
tion, as well as several categories of forest reser- 
vations and proposed forest reserves. 

Water W. Ristow 
Library of Congress 


1956 ACSM-ASP CONSECUTIVE MEETINGS AND CO-EXHIBIT 
March 19-24, 1956, Washington, D. C. 











Books in Review 


MODERN SURVEYING FOR CIVIL 
ENGINEERS. Harold Frank Birchal, late 
Chief Construction Engineer to the Kenya 
and Uganda Railways, Chapman and Hall, 


London, 1955. 


“Modern Surveying” gets off to a bad start 
with this reviewer. On the first page it is stated 
= i 
with the higher branches such as geodetic sur- 
veying, astronomy, etc., and consequently any 
study of these would be wasted, and as little use 
One of the ma- 
jor errors of this generation of civil engineers is 
the adoption of the attitude that the surveying 
incidental to construction is a sub-professional 
adjunct to engineering and that, on the other 
hand, “The higher branches such as geodetic 
surveying, astronomy, etc.” are to be relegated 


that the civil engineer seldom must 


to him as a study of theology.” 


to the ivory-towered abodes of a group of non- 
practical, long-haired theorists entirely divorced 
from engineering. To take further issue, we may 
venture to suggest that a little study of theology 
would be of immense benefit to the engineer 
who is so generally engrossed with the material- 
istic that he is unable to lift his thoughts to the 
higher planes where engineering projects should 
be engendered. 

After this questionable introduction, the book 
improves as it proceeds with its avowed purpose 
of providing data on surveying methods, tech- 
niques, and instruments as required by the aver- 
age civil engineer in the course of preliminary 
studies and construction design and layout. Par- 
ticular stress is laid on the importance of the use 
of a degree of accuracy consistent with the re- 
quirements of the construction operation, avoid- 
ing both the excessive and the inadequate. It 
proceeds more or less along the lines of a hand- 
book, describing techniques and listing mathe- 
matical formulae but not entering into discus- 
sion or derivations. 


Typical chapter headings are: chaining, level- 
ing, angular measurements, tacheometry, cross- 
sectioning, contouring, drainage and stream 
gauging, etc., plus several chapters on various 
types of construction layout. Each chapter con- 
tains a concise listing and description of the 
various methods available and suitable for sur- 
veys for its particular purpose, and there are 
many worked-out examples of special-purpose 
surveys together with feasibility reports and cost 
estimates. These latter, of course, are based on 
British Empire practices and unit costs and will 
not necessarily be valid in U. S. practice except 
as examples of methods of approach. On the 
other hand, there are a surprising number of ref- 
erences to and detailed descriptions of the sur- 
veys for major construction projects in the 
United States, e.g. Carquinez Bridge, Callif.; 
Swift River Reservoir, Boston, Mass.; Cascade 
Tunnel, Wash.; Florida East Coast Railway via- 
duct, Long Key, Fla.; and Hoover Dam. 

The author has gone to considerable pains to 
obtain data on the latest designs of instruments 
and the descriptions, details, comments, and 
recommendations in this field are particularly 
valuable. 

If the practicing civil engineer (construction 
will eschew the derogatory implications con- 
cerning geodesy, etc. on the first page, he will 
find this work a very useful compendium that 
includes in one book a very complete state- 
ment, free of theory and mathematical deriva- 
tions of surveying techniques available and 
recommended for nearly every situation that 
may arise. If, however, the reader would de- 
sire to delve into the details and theory of a 
particular process or instrument, he will wish 
that the author had been freer with the refer- 
ences to the basic literature and texts to which 
he obviously had extensive recourse. 

RatpH Moore Berry 
University of Michigan 


Low-Expansion Cobalt-Iron-Chromium Alloys 


HE NATIONAL BUREAU of Standards 

I announced in August 1955 that experi- 
mental work by two members of the Bureau 
staff had confirmed the findings of some Japa- 
nese research work on cobalt-iron-chromium 
This may eventually be of considerable 
interest to surveyors because the work at the 
National Bureau of Standards indicates the 


alloys. 


existence of an alloy of these three metals which 
has a coefficient of expansion of less than 
0.000001 per degree C. in the temperature range 
from 20° to 60° C. 
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It is in this range (68° F. and upward) that 
much of the surveyor’s field work is done, and 
it is also true that it is in this temperature range 
where it is most difficult to assure that the re- 
corded thermometer readings are close to the 
actual temperature of the tape. 

Further work is needed to determine the 
practicability of this alloy for use in the manu- 
facture of survey tapes. However, the ailoy 
seems to show promise along this line, and 
further results will be of great interest. 
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MAP INFORMATION 











This department was inaugurated for the purpose of bringing to the attention of the mem- 
bers information pertaining to the availability of maps, surveys, etc., with particular emphasis on 
how such material can be procured. It is believed that through an interchange and dissemination 
of such information maximum benefits will accrue to the surveying and mapping profession. 

—EpiTor 


U. S. Geological Survey Topographic Maps 


HE FOLLOWING quadrangle maps were published by the U. S. Geological Survey 

between June 1 and August 31, 1955. The list includes newly compiled maps; re- 
vised maps on which contours and drainage usually are unchanged but the works of man 
are brought up to date; and series-converted maps which are 15-minute maps produced 
from four 71-minute maps of the same area. The maps are new unless otherwise desig- 
nated by numerical superscript. 

The quadrangle name (in capital letters) is followed by the name of the county (in 
upper- and lower-case letters) that contains the place or feature for which the quadrangle 
is named. 

All maps are available with or without the green overprint that indicates woodland. 
These maps show the shape and elevation of the land surface (represented by contour lines, 
printed in brown) ; water features (in blue) ; works of man, including cities, towns, and 
scattered habitations, schools, churches, railroads, roads and boundaries, place and fea- 
ture names (in black) ; and woodland areas (in green). Principal roads are shown by a 
red overprint. In areas that have been covered by Bureau of Land Management Surveys, 
township and section lines are shown. The State rectangular coordinate systems are in- 
dicated in the margins of the maps. An information folder further describing topographic 
maps is available on request. 

Standard quadrangle maps may be obtained for 20 cents per copy. A discount of 20 
percent is allowed on orders amounting to $10 or more at the retail price. Orders should 
be addressed to the U. S. Geological Survey, Washington 25, D. C., (or Denver 15, Colo., 
for maps of areas west of the Mississippi River). 


* Indicates 15-minute quadrangle; all others are 7'/2-minute quadrangles. 
1 Indicates a revised map. 

2 Indicates a series-converted map. 

+ Indicates availability in either a contour or a shaded-relief edition. 

t Indicates preliminary black and white edition. 
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HEREFORD—Cochise 
SREFORD SW—Cochise 
FERRY NE—Coconino 
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PALO ALTO—Santa Clara 
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SITTON PEAK—Riverside 
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TWO ROCK—Sonoma 

VAT.LEY FORD—Sonoma 

VAN NUYS—Los Angeles 


California-Arizona 
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Colorado 
DIVIDF—tTeller 
PALMER LAKE—El Paso 
SIGNAL BUTTE—Teller 
WOODLAND PARK—Teller 
Connecticut 


NORWICH"*—New London 


Delaware 
MILFORD—Sussex 


TRAP POND—Sussex 
Florida 
FELLSMERE 4 NE—Indian River 


FORT PIERCE SW—St. Lucie 
INDIAN TOWN—Martin 








KISSIMMEE—Osceola 
KEECHOBEE 1 NW—St. Lucie 
FECHORBEE SE—St. Lucie 
PINE CASTLE 


Orange 


Georgia 


METASVILLE—Wilkes 


Idaho 
BOTLING SPRINGS*—Valley 
STAR—Ada 


Illinois 

JOLIET—-Will 
SAG B RIDG I'—Cook 
SAILOR SPRINGS*—Clay 
TEUTOPOLIS*—E ffingham 
WEST CHICAGO—DuPage 

Indiana 
Gi “$¢ Lake 
L NON—Boone 
’V ——La Porte 
Lake 








WESTVILL 
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SURVEYING 


Indiana-Kentucky 
AURORA—Dearborn 


Kansas 
ALMA—W abaunsee 
McFARLAND—Wabaunsee 


Kentucky 
ADAMS—Lawrence 
LAINE—Lawrence 
0 Pulaski 
Adair 
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son 
OIL SPRINGS—Johnson 
OT.ATON—Ohio 


PAINTSVILLE—Johnson 
SWITZER—Franklin 





THOMAS—Floyd 


Kentucky-Indiana 
LEWISPORT—Hancock 


Kentucky-Tennessee 
FROGUE—Cumberland 
Kentucky-Weat Virginia-Virginia 
MAJESTIC—Pike 

Louisiana 
CLINTON—East Feliciana 
ELM PARK—East Feliciana 
GONZALES—Ascension 
GROSSE TETE—Iberville 
JACKSON—East Feliciana 
PORT HUDSON — East 
Rouge 
PRIDE—East Baton Rouge 
SCOTLANDVILLE — East 
Rouge 
WALLS—wWest Baton Rouge 
WATSON—Livingston 
ZACHARY—East Baton Rouge 


saton 


Baton 





Louisiana-M ississippi 
ARTONISH*—Wilkinson 


Maine 
ALLAGASH LAKE*—Piscataquis 
BAKER LAKE*—Somerset 
CAUCOMGOMOC LAKE*—Pisca- 
taquis 
CHESUNCOOK*—Piscataquis 
CHURCHILL LAKE* — Piscata- 
quis 
GRANT FARM*—Piscataquis 
NEW SWEDEN—Aroostook 
NORTH EAST CARRY*—Piscata- 
quis 
PORT AGE*!—Aroostook 
PRESOUE ISLE*'—Aroostook 
ST. TOHN POND*—Somerset 
SEBOOMOOK LAKE*—Somerset 
SPIDER LAKE*—Piscatoquis 
SQUARE LAKE*—Aroostook 


Maryland 
REISTERTOW eo altimore 
ROCK HALLA— 

UNION BRIDGE Saar ‘arroll 


Massachusetts 
WARREN'*—Worcester 
Massachusetts-New Hampshire 


WINCHENDON'— Worcester 


AND MAPPING 


Michigan 
;USTA—-Kalamazoo 
‘FIELD—Calhoun 
‘TLE CREEK—Barry 
$! RD—Calhoun 
EV UE—Eaton 
} BEAVER—Chipppewa 
IRESC 
: TTON—Barry 
TON—-Wayne 
-MERSON—Chippewa 
+ ATF SBURG—Kalamazoo 
IATT LAKE—Chippewa 
Washtenaw 
oy SPHE AD LAKE—Chippewa 
SLLDRAKE—Chippewa 
. vty RLOST—Chippewa 
ERMILION—Chippewa 
ERMILION SE—Chippewa 
WHITEFISH POINT—Chippewa 
YPSILANTI EAST—Washtenaw 


Minnesota 
ATKINSON—Carlton 
BARRS LAKE St. Louis 
CLOQUET—“arlton 
McCARTHY CREE K—St. Louis 
THOMPSON LAKE—St. Louis 
WHYTE*—Lake 
WRENSHALL—Carlton 


Minnesota-South Dakota 


— 
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BELLINGHAM*—Laec Qui Parle 
Minnesota-W isconsin 
ESKO—Carlton 
FOX BORO—Douglas 
FROGNER—Carlton 
Missisippi 
COFFEEVILLE*—Yalobusha 


WATER VALLEY*—Yalobusha 


Missouri 
ARMSTRONG—Howard 
BEAMAN—Pettis 
BEVIER SOUTH—Macon 
CALHOUN EAST—Henry 
CALHOUN WEST—Henry 
CLIFTON CITY—Cooper 
cL INTON SOUTH—Henry 
COLLEGE MOUND—Macon 
CREI TON—Cass 
GAINES—Henry 
HUNTSVILLE—Randolph 
JOHNSTOW N—RBates 
LAGONDA— Chariton 
LEESVILLE—Henry 
MOBERLY—Randolph 
MONTROSE—Henry 
MIDD!.E GROVE—Monroe 
PRAIRIE HILL—Chariton 
WIEN—Chariton 










Montana 
PN RANCH—Fergus 


Nebraska 
ASHTON—Sherman 
COTESFIELD—Howard 
LOUP CITY—Sherman 
LOUP CITY NW—Sherman 
LOUP CITY SkE—Sherman 
NORTH LOUP—Valley 
RAVENNA—Buffalo 
RAVENNA NW-—Sherman 


Nevada 
MTN.*—Nye 
Nevada-California 
BULLFROG*—Nye 
New Jersey 
tANCHVILLE™—Sussex 
WFOUNDLAND"—Passaic 
WTON EAST —Sussex 
VTON WEST*—Sussex 
New Mevzico 
ALAMEDA—Bernalillo 
BERNALILLO—Sandoval 
BOSQUE PEAK—Torrance 
CAPILLA PEAK—Torrance 
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SANDLA 
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MAP INFORMATION 


CHIMAYO—Rio Arriba 
HAGAN—Sandoval 

LA MESITA NEGRA—Bernalillo 
LOMA MACHETE—Sandoval 
LOS GRIEGOS—Bernalillo 


ernalillo 
SAN FELIPE PUEBLO—Sandoval 
SAN FELIPE PU EBLO NE— 
Sandoval 
SEDILLO—Bernalillo 
TAJIQUE—Torrance 
TIJERAS—Bernalillo 
TORREON—Torrance 
VELARDE—Rio Arriba 
New York 
BATH—Steuben 
DELMAR—Albany 
GENEVA NORTH—Ontario 
HAMMONDSPORT—Steuben 
HILLSDALE—Columbia 
HUDSON NORTH—Columbia 
KENNEDY—Chautauqua 
KINDERHOOK—Columbia 
RATHBONE—Steuben 
RAVEN 5 l 
TOWL LLE—Steuben 
WEST NINE MILE PT.—Cayuga 
New York-Massachusetts 
COPAKE—Columbia 
New York-Pennsylvania 
SEELEY CREEK—Chemung 
North Carolina 
ROANOKE ISLAND NE—Dare 
WANCHESE—Dare 
North Dakota 
ADRIAN—La Moure 
JUD—La Moure 
JUD SE—La Moure 
MILLARTON—Stutsman 
MONTPELIER—Stutsman 
MONTPELIER NW—Stutsman 
NORTONVILLE—La Moure 


North Dakota-South Dakota 
ELLENDALE SOUTH—Dickey 
KIDDER—Marshall 
NEWARK—Marshall 


Ohio 
AVON—Lorain 
BEREA—Cuyahoga 
BROADVIEW HEIGHTS- 

Cuyahoga 
CINCINNATI EAST—Hamilton 
CINCINNATI WEST—Hamilton 
CLEVELAND SOUTH—Cuyahoga 
EAST CLEVELAND—Cuyahoga 
MAYFIELD HEIGHTS— 
Cuyahoga 
SHAKER HEIGHTS—Cuyahoga 
TWINSBURG—Summit 
Ohio-Kentucky 
ADDYSTON—Hamilton 
Oregon 
KIMBERLY*—Grant 
PICTURE GORGE*—Grant 
Oregon-Washington 
RANIER—Columbia 














Pennsylvania 
LIQUIPPA—Beaver 
MBRIDGE—Beaver 
"E sLA Washington 
-Beaver 
ILLE—Allegheny 
TSTOWN—Washington 
"ORNA—Washington 
‘WORTH—Washington 
cSPORT—Armstrong 
PORT—Allegheny 
INSBURG—Westmoreland 
HOOKSTOWN—Beaver 
McKEESPORT—Beaver 
MIDWAY—Washington 
MIFFLINBU RG**—Snyder 
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—_ ane SVILLE—Westmoreland 
KENSINGTON EAST— 

Ave stmoreland 

SMITHTON—Westmoreland 

Ww anon EAST—Wash- 
ingt 

WwW ASHINGTON WEST—Wash- 
ington 





Pennsylvania-Delaware 

WEST GROVE—Delaware 
South Dakota 
ASHTON—Spink 
BRENTFORD—Spink 
BRITTON EAST—Marshall 
CUSTER—Custer 
DEADMAN MTN.—Meade 
FRANKFORT—Spink 
FREDERICK—Brown 
GALLUP—Spink 
GROTON SW—Brown 
HAYWARD—Pennington 
HOUGHTON—Brown 
HILL CITY—Pennington 
IRON MOUNTAIN—Pennington 
MOUNT RUSHMORE— 
Pennington 

NEWARK SW—Marshall 
PACTOL A DAM—Pennington 
PTERRE 3 NW—Hughes 
ROCKE RV ILLE—Pennington 
STRATFORD—Brown 
WARNER—Brown 


Tennessee 












AUSMUS—Claiborne 
BACON GAP—Roane 
BEA RDEN'—Knox 
BETHEL VALLEY—Roane 
BIG RIDGE PARK'—Union 
BLA ay sts o—Blount 
BC Ss K1—Sevier 
CA -Morgan 
CA RDIF F Roane 
CAVE CREEK'—Roane 
CLINTON —Anderson 
CONCORD"—K nox 
ELVERTON—Roane 
FOUNTAIN CITY'—Knox 
HARRIMAN'—Roane 

Knox 


JOHN SEVIER! 
I ZL SPRINGS'—Blount 
<NOXVILLE*—K nox 
L AKE CITY*—Anderson 
LANCING™Morgan 
LENOIR CITY “tee 5 oudon 
LONEWOOD—Van Buren 
LOUISVILLE"—Blount 
LOVELL’—K nox 
MARYVILLE'—Blount 
MASCOT—K nox 
McMINNVILLE—Warren 
a am -~Anderson 
PETROS'—Morgan 
POWDER SPRINGS'—Grainger 
POWELL'—Knox 
ROCK WOOD'"—Roane 
SAMPSON—Bledsoe 
SHOOKS GAP'—Knox 
SPARTA—White 
SPENCER—Van Buren 
STOCKTON—Fentress 
WALDEN CREEK'"—Sevier 
WEAR COVE'—-Sevier 
WELL SPRING'—Campbell 
WHITE HOLLOW'—Union 
WHITE HOUSE—Sumner 
WILDWOOD: 
WINDROCK'"—Anderson 








Texas 
GUADELUPE PEAK*}— 
Culberson 
PHILLIPS—Hutchinson 
Utah 
IBEAVER NE—Beaver 
iBE AVER § —Beaver 
TBUC ‘KSKIN GULCH NE —Kane 
tTBUCKSKIN GULCH NW—Kane 
tCLAY HILLS 1 NE—San Juan 
ICLAY HILLS 1 NW—San Juan 
tCLAY HILLS 2 NE—San Juan 












‘cated in the list below. 
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tCLAY HILLS 2 Ph arn Juan 
TELK RIDGE 1 NE—San Juan 
TELK RIDGE 1 ‘NW—San Juan 
tELK RIDGE 1 § Juan 
tELK RIDGE 1 3W—San Juan 
TtTELK RIDGE 2 > NE—San Juan 
tELK RIDGE 2 NW—San Juan 
TELK RIDGE 2 SE—San Juan 
tELK RIDGE 2 Sw—San Juan 
TtTELK RIDGE 3 NE—San Juan 
TELK RIDGE 3 8 San Juan 

ELK Shan 4 NW—San Juan 
ELK IGE 4 SW—San Juan 
NAV ajo NTN 4 NE—San Juan 


TIDWELL—1 NE—Grand 

1 SE—Emery 
4L 2 NE—Emery 
TIDWELL 2 SE—Emery 
VERDURE 1 SE—San Juan 
VERDURE 2 SE—San Juan 
VERDURE 3 NE—San Juan 
VERDURE 3 SE—NSan Juan 
VERDURE 4 NW—San Juan 
VERDURE 4 SW—San Juan 

Utah-Arizona 
UCKSKIN GULCH SE—Kane 


UCKSKIN GULCH SW—Kane 
AVAJO MTN. 4 SE—San Juan 


Virginia-Kentucky 
HURLEY—Buchanan 
Washington 
ADNA*—Lewis 
BEVERLY NE—Grant 
BREMERTON EAST—Kitsap 
EVERETT—Snohomish 
MT. BRYNION—Cowlitz 
MT. CHALLENGER*—Whatcom 
MT. TEBO—Mason 
SPOKANE*2—Spokane 
WELLPINIT**—Stevens 
Washington-Oregon 
KALAMA—Cowlitz 
KELSO—Cowlitz 
West Virginia-Kentucky 
WEBB—Wayne 
West Virginia-Virginia-Kentucky 
WHARNCLIFFE—Mingo 
Wisconsin 
AMICON LAKE—Douglas 
BOREA—Douglas 
CLOVERLAND—Douglas 
LAKE NEBAGAMON—Douglas 
LANGLADE*—Langlade 
sYMAN LAKE—Douglas 
NEILLSVILLE*—Clark 
PATZ LAU—Douglas 
POPLAR—Douglas 
POPLAR NE—Douglas 
SOUTH RANGE—Douglas 
SUNN YSIDE—Douglas 
WHITE LAKE*—Langlade 
Wisconsin-Minnesota 
PARKLAND—Douglas 
SUPERIOR—Douglas 
WEST DULUTH—St. Louis 
Wyoming 
FOURMILE POINT—Carbon 
FOURMILE RIDGE—Carbon 
LEO—Carbon 
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In addition to the standard 
series of quadrangle maps, 
small-scale (1:250,000) maps 
of areas in the United States 
and Territories are being pub- 
lished and distributed. Some of 
these maps are published in a 
shaded-relief edition, as indi- 


They 
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may be purchased from the 
Geological Survey for 50 cents 
per copy. An 


series is available on request. 


II 


PORT AL E x ANDER? 


1955. 


SITKA 
TANANA 


the 


index to 
DOTHAN 


Alaska 


IAMNA ROCKFORD 


WANCHESE 


Alabama-Georgia-Florida 


Illinois-Wisconsin 


North Carolina 


SURVEYING AND MAPPING 


Tennessee-North Carolina- 
South Carolina 
KNOXVILLE 
Texas 

BROWNWOOD 

LLANO 

WACO 

West Virginia-Virginia- 
Kentucky 

BLUEFIELD 


Public Land Survey Plats 


HE FOLLOWING plats of public land surveys and resurveys were completed and 
accepted by the Bureau of Land Management between June 1 and August 31, 


The class or purpose of the survey is indicated. 


Copies of the plats may be se- 


cured from the Bureau Offices in the States or from the Director, Bureau of Land Man- 
agement, Department of the Interior, Washington 25, D. C. 


Lisianski Homesite 
Eagle River Landing Group—U. 
Juneau Small Tract Group—U. 
Herring Bay Small Tract Group—U. 
Juneau Small Tract Group No. 2.—U 


Alaska 
Group—vU. 8. Survey 3305 
Survey 3325 
S. Survey 3379 
S. Survey 3385 
. 8S. Survey 3395 










Alaska—Fairbanks Meridian 





T. 28., R. 2 E.—subdivision of sections 
ilaska—Seward Meridian 
T. 14 N., R. 1 W.—subdivision of sections 
T. 15 N., R. 1 W.—subdivision of sections 
Alaska—Copper River Meridian 
T. 2N., R. 1 E.—subdivision of sections 
T. 2N., R. 1 W.—subdivision of sections 
Arizona—Gila and Salt River Meridian 
T.5 8.. R. 8 E.—subdivision of sections 
T. 15 S., R. 10 E.—subdivision of sections 
T. 16 8., R. 10 E.—subdivision of sections 
T.158., R. 12 E. (2 plats)—subdivision of sections 
T. 148.. R. 13 E.—subdivision of sections 
T.158., R. 13 E. (4 plats)—subdivision of sections 
T. 2458., R. 20 E.—subdivision of sections 
T. 248., R. 21 E.—subdivision of sections 
California—San Bernardino Meridian 
T.9N., R. 2 W.—subdivision of sections 


Colorado—Siath Principal Meridian 


T.19S., R. 7? W.—Aerendent resurvey 


SBA 


'. 27 S., R. 73 W.—subdivision of sections 


Colorado—New Mevzico Principal Meridian 
40 N., R. 12 E. —subdivision of sections 
. 41 N., R. 12 F.—erivis'on of sections 
10 N., R. 13 B.—subdivision of sections 


Idaho—Boise Meridian 


T. 3.N., R. 3 W.—subdivision of sections 

T. 1158., R. 25 E.—dependent resurvey 
Louisiana—Louisiana Meridian 

T. 23 8., R. 20 E.—island survey 
Vichigan—NMichigan Meridian 

T.658., R. 1 E.—resurvey and subdivision of sections 

T. 68., R. 8 E.—resurvey and subdivision of sections 

T. 68., R. 9 E.—resurvey and subdivision of sections 
Vontana—Principal Meridian 

T. 30 N., R. 1 E.—dependent resurvey 

T. 30 N., R. 2 E.—dependent resurvey 

T. 30 N., R. 3 E.—dependent resurvey 

T. 31N., R.3 E.—dependent resurvey 

T. 30 N., R. ; E.—dependent resurvey 

T, 31 N., R. 4 E.—dependent resurvey 

T. 29 N., R. 5 E.—dependent resurvey 

T. 30 N., R. 5 E.—dependent resurvey 

T. 29 N., R. 6 E.—dependent resurvey 

T. 29 N., R. 7 E.—dependent resurvey 

T. 30 N., R. 1 W.—dependent resurvey 

T. 31 N.., R. 1 W.—dependent resurvey 

T.358., R. 58 E.—dependent resurvey 

T. 48., R. 58 E.—dependent resurvey 





T.5S., R. 58 E.—dependent resurvey 
3 8., R. 59 E—dependent resurvey 
T. 458., R. 59 E—dependent resurvey 


Nebraska—Siath Principal Meridian 





5 N., R. 25 W.—dependent resurvey 
5 N., R. 26 W.—dependent resurvey 
. 26 W.—dependent resurvey 
3 N., R. 28 W.—dependent resurvey 
2N., R. 29 W.—dependent resurvey 

., R. 29 W—dependent resurvey 
.. R. 30 W.—dlependent resurvey 
, R. 30 W.—dependent resurvey 
, R. 31 W—dependent resurvey 
.. R. 31 W.—dependent resurvey 
., R. 32 W.—dependent resurvey 


T. 14N., R. 10 W.—¢dependent resurvey 
T. 15 N., R. 10 W.—dependent resurvey 
T. 13 N., R. 11 W.—dependent resurvey 
T. 14.N., R. 11 W.—dependent resurvey 
T. 15 N., R. 11 W.—<ependent resurvey 
T. 13 N., R. 12 W.—<dependent resurvey 
T. 14N., R. 12 W.—dependent resurvey 
T. 15 N., R. 12 W.—dependent resurvey 
T. 16 N., R. 12 W.—4dependent resurvey 
T. 14N., R. 13 W.—dependent resurvey 
T. 15 N., R. 13 W.—dependent resurvey 
T. 16 N., R. 18 W.—dependent resurvey 
T. 17 N., R. 13 W.—dependent resurvey 
T. 18 N., R. 13 W.—dependent resurvey 
T. 15 N., R. 14 W.—dependent resurvey 
T.16N . 14 W.—dependent resurvey 
T. 17 N., R. 14 W.—dependent resurvey 
T. 18 N., R. 14 W.—dependent resurvey 
T. 16N., R. 15 W.—dependent resurvey 
T.17 . 15 W.—dependent resurvey 
T. 18) . 15 W.—dependent resurvey 
‘ae ae . 16 W.—<dependent resurvey 
T. 18 . 16 W.—dependent resurvey 
= ae . 17 W.—dependent resurvey 
> 18 t. 17 W.—dependent resurvey 
=, 
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Nevada—Mount Diablo Meridian 

, R. 23 E.—resurvey’ 

, R. 26 E.—resurvey? 

R. 26 E.—resurvey? 
resurvey? 

27 E.—resurvey? 

, R. 28 E.—resurvey' 

, R. 28 E.—resurvey* 

R. 46 E.—survey? 

R. 43 E.—survey? 

R. 46 E.—survey? 

, R. 69 E.—original survey 
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Mexico—New Merice Principal Meridian 

.. R. 4 E.—resurvey and subdivision of sections 
.. R. 9 E.—subdivision of sections 

. R. 10 E.—resurvey and subdivision of sec- 
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tion 
T. 32 N., R. 12 W ¥-—aepe ndent resurvey 





1 Resurvey, boundaries of Charles Sheldon Antsbege 
Range. 
2 Survey 


ment. 


, boundary of Death Valley National Monu- 
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MAP INFORMATION 


South Dakota—Fifth Principal Meridian 


T. 113 N., R. 65 W.—dependent resurvey 
T. 112 N., R. 66 W.—dependent resurvey 
T. 113 N., R. 66 W.—dependent resurvey 
T. 114 N., R. 66 W.—dependent resurvey 
T. 113 N., R. 67 W.—dependent resurvey 
T. 114 N., R. 67 W.—dependent resurvey 
T. 113 N., R. 68 W.—<dependent resurvey 
T. 112 N., R. 69 W.—dependent resurvey 
T. 113 N., R. 69 W.—dependent resurvey 


South Dakota—Black Hills Meridian 
. R. 5 E.—dependent resurvey 
R. 5 E.—dependent resurvey 


Utah—Salt Lake Meridian 
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T. 36 S., R. 5 E.—skeleton survey 

T. 37 S., R. 5 E.—skeleton survey 

T. 36 S., R. 6 E.—skeleton survey 

T. 37 S., R. 6 E.—skeleton survey 

T. 26 S., R. 10 E.—skeleton survey 
T. 27 S., R. 10 E.—-skeleton survey 
T. 26 S., R. 16 E.—skeleton survey 
T,. 25 S., R. 17% E.—skeleton survey 
T. 26 S., R. 1744 E.—skeleton survey 





27 S., R. 174% E.—skeleton survey 
28 S., R. 17% E.—skeleton survey 
25 S., R. 18 E.—skeleton survey 
26 S., R. 18 E.—skeleton survey 
27 S., R. 18 E.—skeleton survey 
.. R. 18 E.—skeleton survey 
25 S., R. 19 E.—skeleton survey 

3 S., R. 19 E.—skeleton survey 
19 E.—skeleton survey 
19 E.—skeleton survey 
. 5 8., R. 23 E.—dependent resurvey 
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Washington—Willamette Meridian 
32 N., R. 41 E.—dependent resurvey 
. 33 N., R. 41 E.—dependent resuryey 
T. 31 N., R. 42 E.—dependent resurvey 
Wisconsin—Fourth Principal Meridian 
T 37 N., R. 10 E.—omitted land survey 


a 


Wyoming—Wind River Meridian 
T. 158., R. 1 W.—subdivision of sections 
Wyoming—Siath Principal Meridian 
T. 13 N., R. 82 W.—extension survey 


Lake Survey Charts 


UBLICATION of new editions of the following Lake Survey Charts has been an- 
nounced by the United States Lake Survey of the Corps of Engineers, U. S. Army. 
Copies of these charts may be obtained from the U. S. Lake Survey, 630 Federal Bldg., 


Detroit 26, Mich., at 75 cents per copy. 


Payment is required in advance by P. O. money 


order or draft, payable to the Treasurer of the United States. 


3.—Lake Erie. General chart of entire lake, at 
1:400,000 seale. (July 1955) 

39.—Coast Chart. West end of Lake Erie, from 
Pelee Point, Ont., and Sandusky, Ohio, to mouth 
of Detroit River, at 1:100,000 scale. (August 
1955) : 

41.—Detroit River. Three miles south of Detroit 
River Light to Windmill Point, Mich., at 1: 30,000 
seale. August 1955) 

52.—Coast Chart. Pte. aux Barques, Mich., to 11 
miles north of Oscoda, Mich., including Saginaw 
Bay, at 1:120,000 scale, with insets of Tawas 
Harbor, Mich., at 1:30,000 seale, and entrance to 
Au Sable River, Mich., at 1:10,000 scale. (Febru- 
ary 1955) 

53.—Coast Chart. Thirteen miles south of Sturgeon 
Point, Mich., to Forty Mile Point Light, Mich., in- 
cluding Great Duck Island, at 1:120,000 scale, 
with insets of Alpena, Mich., at 1:15,000 scale, 
and Rogers City and Calcite, Mich., at 1:20,000 
seale. (February 1955) 

60.—Coast Chart. Detour passage to Waugoshance 
Point, Mich., at 1:80,000 scale, with insets of 
Cheboygan, Mich., at 1:15,000 scale, Mackinac 
Island, Mich., at 1:10,000 scale, Mackinaw City, 
Mich., at 1:15,000 scale, and St. Ignace, Mich., at 
1:15,000 scale. (June 1955) 

61.—St. Marys River. Lake Huron to Lake Munus- 
cong, including Potagannissing Bay, at 1:40,000 
seale. (June 1955) 

63.—St. Marys River. Head of Lake Nicolet to 
Whitefish Bay at 1:40,000 scale, with inset of 


Sault Ste. Marie, at 1:20,000. (June 1955) 
92.—Coast Chart. St. Marys River to Au Sable 
Point, Mich., and to Montreal Shoal, Ont., at 
1:120,000 scale, with inset of Grand Marais, Mich., 
at 1:15,000 seale. (July 1955) 
98.—Coast Chart. Grand Marais, Mich., to Big Bay 
Point, Mich., at 1:120,000 seale. (July 1955) 
96.—Coast Chart. West of Little Girls Point, Mich., 
and Beaver Bay, Minn., including Duluth, Minn., 
and Apostle Islands, at 1:120,000 scale, with in- 
sets of Port Wing Harbor, Wis., at 1: 10,000 scale, 
Two Harbors, Minn., at 1:10,000 scale, and Cor- 
_nucopia, Wis., at 1:5,000 scale. (June 1955) 
537.—Presque Isle and Rockport Harbors, Thunder 
Bay Island to Presque Isle, Mich., at 1:60,000 
seale, with insets of Rockport, Mich., at 1:10,000 
seale, and Presque Isle Harbor, Mich., at 1:15,000 
seale. (June 1955) 
723.—Menominee Harbor, Mich., and Marinette Har- 
on™ a is., = 1 oe ~newny! (June 1955) 
935.—Marquette anc resque Isle Harbors, Mich. 
1:15,000 seale, (June 1955) pind 
961.—Apostle Islands, Wis., and coast from Oronto 
Bay to Sand Island Light, Wis., including Chequa- 
megon Bay, at 1:60.000 scale, with inset of Bay- 
field, Wis., at 1:10,000 scale. (June 1955) 
964.—Ashland and Washburn Harbors, Wis., at 
1: 15,000 scale. (June 1955) " 


966.—Duluth-Superior Harbor at 1:15,000 s 
(June 1955) - — 
981.—Isle Royale, Mich., at 1:40,000 seale. (June 


1955) 


Annual Map Production Tabulated by Countries 


DETAILED STUDY of the world’s an- 

nual production of maps was recently 
completed by Arch C. Gerlach, Chief of the 
Map Division of the Library of Congress. 

Dr. Gerlach’s tabulation is based upon an 
average of the maps published in 1951 and 1952 
according to three sources of information: (1) 
Reports of map production to the Bibliographie 
Cartographique Internationale from 22 coun- 





tries; (2) reports of cartographic progress in the 





Americas, made at the 1952 meeting of the 
Commission on Cartography of the Pan Ameri- 
can Institute of Geography and History; and 
(3) maps from these and other countries de- 
posited in the cartographic collections of the 
Library of Congress. 

A limited number of reprints of the study are 
available upon request to Dr. Gerlach, Map 
<1. Ya Library of Congress, Washington 25, 
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Comment and Discussion 














The pages of Surveyinc AND MappInc are open to a free and temperate discussion of all 


matters pertaining to the interests of the Concress. 


It is the purpose of this Department to en- 


courage comments on published material or the presentation of new ideas in an informal way. 


—Eprror 


SCIO—I KNOW 


Water S. Dix*—One of those transcribed 
word substitutions in steno-reporting, which are 
the bane of the lives of all secretaries and edi- 
tors, completely changes the sense of Past Presi- 
dent Merriam’s closing remarks at the business 
session of the 15th Annual Meeting as reported 
in SurvEYING AND Mapptnc for April—June 
He said “scio” but it tran- 
scribed as “skill.” The reader might wonder 
how a profession could possibly lean too heavily 
on “skill,” and also how skill could be the root 
of the word “science,” which root of course is 
“scio,” the Latin for “I know.” And although 
“skil” from Icelandic derivation refers to know]l- 


1955, page 256. 


* Executive Secretary, ACSM. 


edge, it is more closely related to the arts— 
the application of knowledge rather than the 
establishment of it. 

What was intended by President Merriam was 
the implication that as engineers we might be 
too inclined to assume knowledge to be absolute, 
since science, derived from the Latin “scio,” 
deals essentially in the known, and thus errone- 
ously conclude that to be perfectly equipped for 
a professional career it is only necessary to be 
provided with a mental toolbox containing an 
appropriate set of established facts. 

Readers of SuRVEYING AND MappInc can 
readily see the nonstatic nature of our branch 
of applied science and appreciate the need for 
imagination to expand in response to ever 
widening horizons. 


SQUARE ROOT 


Serce A. EmMery—Many survey computations 
can be made quickly by using squares of num- 
Squares of numbers can 
be obtained from special tables of squares, etc., 


bers or square roots. 


or by using a computing machine. Square roots 
can also be obtained from tables, but only to a 
few significant figures. 
machines for finding a square root directly is 
not recommended because this computation is 
a long and complicated procedure. However, 
a division process can be used easily and the 
square root determined indirectly. An approxi- 
mate value can be taken from a table of squares 
The square root is the 


The use of computing 


and used as a divisor. 


arithmetic mean of the divisor and quotient. 
The accuracy is dependent upon the balance of 
significant figures. The quotient cannot have 
more than twice the number of digits in the 
divisor. Thus, if 7 figures are needed in the 
answer, the divisor should have at least 4 digits 
and the quotient should be identical for the 
first 3 and no more than 1 or 2 units different 
in the 4th figure. Proof of this will be found 
in standard mathematical texts, but seldom in 
surveyors handbooks. Most surveyors have 
tables of squares or can easily obtain tables with 
a sufficient number of figures for this quick 
method of computing square root. 


NEW DETERMINATION OF LAKE MICHIGAN AREAS IN ILLINOIS 


Rosert H. Encie*—Illinois has adopted an 
amendment to its Constitution which will re- 
quire the General Assembly to create 58 “con- 
tiguous and compact” districts in the formation 





* 6026 S. Ellis Ave., Chicago, Ill. 


of which “area shall be the prime considera- 
tion.” This will require the General Assembly 
to know how much of Lake Michigan is in Lake 
County, Ill., and how much is in Cook County, 
Ill. 

In the absence of any published data to 


490 





COM) 


answer 
areas | 
ical Su 
The 
extend 
tween 
allel 4 
and C 
Cook 
point « 
south 
Indian 
miles : 
The 
east-w 
intervz 
of Ind 
No. 7, 
inch | 
mean 


O 
oree | 
Scienc 
gramn 
Unive 
mande 
Korea 
Shora 
mand. 
Range 


iy 


ries a 
schola 
to Lu 
the F; 
gineer 
ceived 
lege 
Bache 
June 
Pre: 
Instit 
comm 





of all 
to en- 
| way. 
EDITOR 


arts— 
an the 


im Was 
ght be 
solute, 
““scio,” 
*rrone- 
ved for 

to be 
ing an 


iG can 
branch 
ed for 
» ever 


10tient. 
ance of 
t have 
in the 
in the 
+ digits 
for the 
ifferent 
- found 
dom in 
s have 
es with 
; quick 


IIS 


nsidera- 
ssembly 
in Lake 


County, 


lata to 








COMMENT AND DISCUSSION 


answer these questions, I have measured these 
areas using maps of the United States Geolog- 
ical Survey and the United States Lake Survey. 

The legal boundaries of the State of Illinois 
extend to the middle of Lake Michigan be- 
tween the northern border of Indiana and par- 
allel 42°30’. All of this area is within Lake 
and Cook Counties. I have used as the Lake- 
Cook boundary, a line extending east from a 
point on the shore of Lake Michigan 24.6 miles 
south of 42°30’. 
Indiana was measured as approximately 51 
miles south of 42°30’. 


The task was one of measuring one half the 


The northern boundary of 


east-west width of Lake Michigan, at one mile 
intervals, from 42°30’ to the northern border 
of Indiana, on United States Lake Survey map 
No. 7, of Lake Michigan, scale 1:500,000 (1 
inch equals 7.8914 miles. The arithmetic 


mean of two successive measurements was 
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taken as the representative length of the con- 
tained mile-wide strip, and its area in square 
miles. The sum of the 24.6 most northern strips 
is the area of Lake Michigan in Lake County, 
Ill. The sum of the areas of the remaining 
mile-wide strips is the area of Lake Michigan 
in Cook County, Ill. The sum of the areas in 
Lake and Cook Counties is the area of Lake 
Michigan in Illinois. My results are as follows: 


The Areas of Lake Michigan in Illinois 


In Lake County ........ 932 square miles 
In Cook County ........ 712 square miles 
‘Tetal im Tiimols .....0-- 1,644 square miles. 


These results are submitted as approxima- 
tions which I hope will be checked by compe- 
tent cartographers, particularly since the total 
of 1,644 is 7.7 percent greater than the 1,526 
square miles reported by the United States 
Bureau of the Census in “Areas of the United 
States.” 


Ohio State Confers Doctorate Degree in Geodesy 


Ewing, U. S. Air Force, received the de- 


ig AUGUST 26, 1955, Colonel Clair E. 
gree of Doctor of Philosophy in Geodetic 
Science from the Institute of Geodesy, Photo- 
grammetry, and Cartography of Ohio State 
University Colonel Ewing served as Com- 
mander of the Ist Shoran Beacon Squadron in 
Korea and later as the Commander of the 5th 
Shoran Beacon Unit of the Strategic Air Com- 
mand. He was recently appointed Director of 
Range Development for the Air Force Missile 


Test Center at Patrick Air Force Base. 

The Institute of Geodesy, Photogrammetry, 
and Cartography was organized in 1950 and has 
made continued progress in the development of 
an educational program in which graduate 
studies may be pursued in each of these sciences. 
Under the direction of Dr. W. A. Heiskanen 
some of the world’s foremost geodesists, photo- 
grammetrists, and cartographers have been 
brought together at Columbus, Ohio. 


Canadian Scholarship in Surveying 


HE PRESIDENT’S PAGE of the July 
“yg 1955 issue of The Canadian Surveyor car- 
ries a picture showing the presentation of a 
scholarship by the Royal Canadian Engineers 
to Lucien Landry, officer cadet and student of 
the Faculty of Land Surveying and Forest En- 
gineering of Laval University. Mr. Landry re- 
ceived his B.A. degree from l’Assomption Col- 
lege in 1951. He received the degree of 
Bachelor of Applied Science 
June 1955. 

President Marcel Ste. Marie, of the Canadian 
Institute of Surveying and Photogrammetry, in 
commenting on the event, wrote as follows: 


Surveying) in 


“The presentation of this scholarship is an 
encouraging sign to those who are concerned 
about teaching and training students in sur- 
veying at the universities . . . a concern to which 
expression has been given in several issues of 
The Canadian Surveyor. With the accelerated 
development of our natural resources, accom- 
panied by a refinement of surveying methods 
and the introduction of new techniques and 
equipment, there is a great demand for the 
services of Canadian surveyors and the future 
of the profession appears very bright. All honor 
to Laval and to.the Corps of Engineers for 
their encouragement and assistance to a promis- 
ing survey student.” 




















News of Related Organizations 
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International Society for Photogrammetry 


The International Society for Photogram- 
metry will hold its VIII International Congress 
and Exposition of Photogrammetry in Med- 
borgarhuset, Stockholm, Sweden, July 17-26, 
1956, with Technical Tours extending from 
July 26 through August 2. 


The exhibition halls are now open for final 
reservations. An exhibitor’s brochure and in- 
formation concerning the meetings may be ob- 
tained by writing to The Photogrammetric Con- 
gress Bureau, Stockholm 70, Sweden. 


Florida Society of Professional Land Surveyors 


The Florida Society of Professional Land 
Surveyors, formally organized in June 1955, 
lists the following officers: 

President, H. O. Peters, Leesburg 

Vice President, Harry C. Schwebke, Miami 

Secretary-Treasurer, R. H. Jones, Orlando 

The Board of Directors, two from each of 
the five State Districts: 

Northwest Florida 

Perry C. McGriff, Gainesville 

Fred M. Stevenson, Marianna 
Northeast Florida 

Russell H. DeGrove, Jacksonville 


John J. Matejka, Jr., Daytona Beach 
Central Florida 

William D. Bruner, Titusville 

Roger E. Miller, Sebring 
Southwest Florida 

James V. Mosby, Sarasota 

Hugh A. Binyon, St. Petersburg 
South Florida 

Edward R. Brownell, Miami 

John P. Goggin, Marathon 

The address of the Society is 55 East Wash- 
ington Street, Orlando, Florida. 


Quebec Land Surveyors and ACSM Exchange Greetings 


ACSM was represented at the Annual Meet- 
ing of the Quebec Land Surveyors’ Association 
held at the Chateau Frontenac, Quebec, April 
27-28, by President Lester C. Higbee and Gor- 
don E. Ainsworth, Chairman of the Property 
Surveys Division. President Higbee gave two 
short talks which were well received by the many 
present, and Chairman Ainsworth presented a 
paper entitled “Some Land Surveying Problems 
in New England.” At the banquet which high- 
lighted the festivities, President Paul Savard 
paid glowing tribute to the ACSM and extended 
his official greeting to our organization. He 
was joined in this expression by Col. Charles C. 
Lindsay of Montreal and Dermot I. O’Gallagher 
of St. Foy. 

The meeting was well attended by Associa- 
tion members and distinguished guests from 
neighboring provinces. During the course of 
the meeting an inspiring ceremony took place 


when seven new members were inducted as 
Quebec Land Surveyors and were presented 
their practitioner’s certificates. 

President Paul Savard, returned to office for 
his second term, stated in his speech of accept- 
ance that the Quebec Association was keenly 
interested in becoming more closely affiliated 
with the ACSM. Much international as well 
as professional good will was engendered at 
this meeting. All present agreed that the U. S. 
and Canadian societies should intermingle to a 
greater extent than heretofore. With _ this 
thought uppermost nearly a dozen members of 
the Quebec Association expressed their desire 
to be present at the 1956 ACSM Meeting in 
Washington. 

—Gorvon E. AInsworTH 
(Official Representative of ACSM 
at the Quebec Meeting) 


492 





NEV 


Th 
ence, 
veyo! 
Com 
and 
ping. 
of C. 
the ¢ 
trans 
tinue 
visits 
agen 

Oo 
Mar 
Secr 
Tecl 
duct 
ning 

Aj 
repr 
nine 
weal 
ent 
Rep 
Fror 
were 
ical 
Aert 
Har 
vey 
op 
Sun 
tach 
Dav 

T 
at tl 
inch 
maf 


Eas' 
helc 
City 


beir 
und 
Sha 
for 
the 


the 
Mo 





ECL ENeeNOT HONS 


or final 
and in- 
be ob- 


ic Con- 


Wash- 


ngs 


sted as 
esented 


fice for 
accept- 
keenly 
ffiliated 
as well 
ered at 
e U.S. 
fle toa 
th this 
ibers of 
- desire 
ting in 


TH 
ACSM 
) 





NEWS OF RELATED ORGANIZATIONS 


493 


Commonwealth Survey Officers’ Conference 


The Commonwealth Survey Officers’ Confer- 
ence, a quadrennial gathering in which the sur- 
veyors from the member lands of the British 
Commonwealth of Nations discuss their progress 
and problems in matters of surveying and map- 
ping, was held in the Department of Geography 
of Cambridge University from the 10th through 
the 24th of August 1955. The conference then 
transferred to the vicinity of London and con- 
tinued on the 25th and 26th of August with 
visits to the principal surveying and mapping 
agencies. 

Officials of the conference were Brigadier 
Martin Hotine, President; Mr. G. W. Henlen, 
Secretary; and Lt. Colonel G. J. Humphries, 
Technical Secretary. The notably smooth con- 
duct of the conference reflected thorough plan- 
ning by these officials. 

Approximately two hundred and_ thirty 
representatives were present from about twenty- 
nine member lands of the British Common- 
wealth. In addition, represenatives were pres- 
ent from Holland, Belgium, France, the Irish 
Republic, and the United States of America. 
From the United States, the representatives 
were Colonel Gerald Fitzgerald of the Geolog- 
ical Survey; Colonel E. I. Pratt, Jr. from the 
Aeronautical Chart & Information Center; 
Harry L. Coggin of the Photographic and Sur- 
vey Section of the Joint Chiefs of Staff; Donald 
A. Rice from the U. S. Coast and Geodetic 
Survey; Dr. G. Etzel Pearcy, Geographich At- 
tache at the American Embassy in Paris; and 
David L. Mills of the Army Map Service. 

Twenty-six technical papers were presented 
at the Cambridge sessions. The subject matter 
included progress reports on surveying and 
mapping, new developments in equipment and 


techniques, cadastral survey, and land registra- 
tion. Also presented were papers on the edu- 
cation, training, and professional status of the 
surveyor, among them an interesting and com- 
prehensive paper by Lt. Colonel Humphries, 
Deputy Director of Colonial Surveys, outlining 
the courses in surveying and allied subjects 
leading to the qualification of surveyors in many 
countries of the Commonwealth. Mr. Mills 
presented a paper describing the Army Map 
Service’s field operations in cooperation with 
the survey departments of the Sudan, Uganda, 
and the Belgian Congo, in completing the 
triangulation of the Arc of the 30th Meridian 
in Africa. 

A large exhibit of surveying instruments, 
equipment, and services of Commonwealth 
origin was on display in the Department of 
Georgraphy. The redesign of the small Tavi- 
stock theodolite was a matter of much interest 
to the delegates, and the new Thompson-Watts 
plotting machine attracted much attention and 
favorable comment. 

Two characteristics of this conference appear 
particularly worthy of comment: First, the ex- 
cellent planning and organization of the con- 
ference was apparent in the strict adherence to 
schedules, the smooth and efficient conduct 
of all business and technical sessions, and the 
continued high level of interest evinced by the 
delegates. Second, the arrangements whereby 
the delegates were quartered and fed in the 
colleges of the University contributed much to 
the comfort of the delegates and facilitated 
those personal contacts and informal discussions 
which are so pleasant and valuable a part of 
these conferences. 


East Bay Council on Surveying and Mapping 


On the evening of October 13, 1955, the 
East Bay Council on Surveying and Mapping 
held a meeting at the El Cerrito (California) 
City Hall. 

Four more of a series of Technical Reports 
being prepared by the Technical Committee, 
under the chairmanship this year of Harry 
Shatto, were presented at the business session 
for review and consideration for adoption by 
the Council. These include: Technical Report 
No. 9, Map Scales; No. 17, A Base Map for 
the East Bay; No. 19 (revised), Secondary 
Monuments; and Section I of No. 23, An In- 


troduction to the California Coordinate System. 

Dr. Robert N. Colwell of the Division of 
Forestry, University of California, addressed 
the meeting on “Aerial Photo Interpretation in 
Mapping and Related Fields.” Dr. Colwell, a 
well known specialist in the comparatively new 
science of photo interpretation which has been 
spectacularly useful in the exploration and 
evaluation of natural resources, gave the mem- 
bers an interesting and informative acquaint- 
anceship with interpretation procedures and 
results and with both the potentialities and the 
limitations of these methods. 
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SURVEYING AND MAPPING 


Texas Surveyors Association 


From the second issue of their new journal 
The Texas Surveyor, we learn that the Texas 
Surveyors Association, having carried to a suc- 
cessful culmination their struggle for laws re- 
quiring registration of surveyors in that State, 
does not plan to rest on its laurels even though 
it can take justifiable pride in a job well done. 
In a letter to the members, which appears on 
page one, W. A. Rounds, President of the As- 
sociation for 1956, states that “the year 1956 
finds the Texas Surveyors Association with a 
new purpose—a new and broader aim. Recog- 
nition by the people of the registered surveyor 
is now a must for a participant of an old and 
honored profession. This recognition is the 
torch to be carried throughout the State.” 

The same issue carries a report of the annual 
meeting of the Association on October 10 in 
Austin, highlights of which were authorization, 
by petition, for a completely revised TSA con- 
stitution; introduction of a proposed code of 
ethics for the Association; initiation of a study 
leading to the adoption of a recommended 
schedule of minimum fees and salaries for land 
surveyors in Texas; and the introduction of new 
officers and directors for the Association. 

The Fourth Annual Texas Surveyors Short 
Course, which followed on the next two days 
after the annual meeting, set a new attendance 
record with 241 registered. Eight papers were 
presented: A. T. Mullins, attorney for the 
Texas Land Office disclosed some interesting 
and heretofore unpublicized aspects of early 
land practices in that State; Alvis Vandygriff, 


attorney for TSA in the drafting of the surveyors 
bill, introduced the members of the Board of 
Registration and explained the provisions and 
intent of the Registration Act; Commander 
C. J. Merdinger of the U. S. Navy gave a com- 
prehensive illustrated discussion of the history 
and development of surveying instruments; 
James C. Adams, surveyor, Clint Little, title 
company executive, and T. J. Cloud, land de- 
veloper, participated in a panel discussion on 
problems of the city surveyor; Wayland San- 
ford, Dallas attorney, outlined the preparations 
a surveyor must make before he takes the wit- 
ness chair in a land boundary suit and described 
in some detail the manner in which a surveyor 
must conduct himself in giving testimony; M. B. 
Grove of the Wild Instrument Co. demonstrated 
the technique of the use of the subtense bar with 
a precision theodolite; Staley Mims, Surveyor 
Registration Board member, discussed some 
desirable steps that a rural or small-town sur- 
veyor can take to enhance his professional stat- 
ure with his clients; and Mike Mahoney, Austin 
City Planning Director, discussed the civic re- 
sponsibilities of the land surveyor and his obli- 
gation to the public to make the best use of the 
land. 


Epiror’s Note.—Interested ACSM members 
may, so long as the supply lasts, obtain a book 
containing all eight papers by addressing William 
Shirriffs, Secretary-Treasurer, Texas Surveyors 
Association, General Land Office Bldg., Austin, 
Texas. The price is 50 cents each. 


Alberta Land Surveyors’ Association 


In a letter to the Publications Committee of 
ACSM, J. H. Holloway, Secretary-Treasurer 
and Registrar of the Alberta [Canada| Land 
Surveyors’ Association, informs us that the 
annual meeting of the Association is to be held 
in Edmonton on January 16 and 17, 1956, and 
that 50 or 60 of the 90-odd members are ex- 
pected to attend. It is easy for us here in 
Washington to imagine that mid-January would 
be a good time for surveyors in that latitude to 
leave their work and hold a meeting; what is 
not so easy to understand is how 50 or 60 per- 


cent of the members in that far-flung province 
can travel to a conference through midwinter 
snows and drifts and ice. 


Mr. Holloway states that the interests of the 
Association center mainly around property sur- 
veys and that, at the present time, most of the 
work of members consists of right-of-way and 
site surveys in connection with the extensive de- 
velopment of the oil industry which is now going 
on in Alberta, townsite subdivision surveys, and 
highway and public works surveys. 





NEWS 


Succ 
out eff 
Survey 
and re: 
Wiscor 

The 
12, 19 
R11, 18 
survey 
any ti 
impre: 
the he 
land s 


At 
rector 
Surve 
on M 
was 1 


follow 





PING 


veyors 
ird of 
s and 
ander 
com- 
istory 
nents: 
title 
d de- 
mn on 
San- 
ations 
> wit- 
ribed 
veyor 
M. B. 
rated 
with 
veyor 
some 
. sur- 
Stat- 
ustin 
{ Te- 
obli- 


f the 


nbers 
book 
lliam 
eyors 


istin, 


yin e 
inter 


' the 
sur- 
the 
and 
> de- 
oing 
and 








NEWS OF RELATED ORGANIZATIONS 495 


Wisconsin Society of Land Surveyors 


Success has at last crowned the long-drawn- practice land surveying. The act sets forth 
out efforts of the Wisconsin Society of Land education and experience requirements gov- 
Surveyors to obtain legislation on registration cerning issuance of certificates, fees for registra- 
and regulation of land surveyors in the State of _ tion, penalties for violation, certain exemptions, 


Wisconsin and designates the Engineering Division of the 
The act, which became effective on August Wisconsin Registration Board of Architects and 

12, 1955, provides, briefly, that, after January Professional Engineers as the administering 
31, 1956, a person wishing to practice land body. 

surveying in Wisconsin or to use or advertise A great deal of the credit for the successful 


any title or description tending to convey the culmination of long years of work toward this 
impression that he is a land surveyor must be legislation belongs to the Wisconsin Society and 
the holder of a certificate of registration as a in particular to its Legislative Committee under 
land survevor or have been granted a permit to the chairmanship of Robert J. Poss. 


Massachusetts Land Surveyors Elect 


At the annual meeting of the Board of Di- field; Vice President, Adolph Kohlhofer, Pitts- 
rectors of the Massachusetts Association of Land field; Secretary, Llewellyn T. Schofield, Hollis- 
Surveyors and Civil Engineers, held at Grafton ton; and Treasurer, Newell B. Snow, Buzzards 


on May 14th, the incumbent slate of officers Bay. Recently the Association voted unani- 

was returned to office for a second term as  mously to affiliate with ACSM and to hold a 

follows: President, Gordon E. Ainsworth, Deer- two-day annual meeting in Boston early in De- 
cember 

F re 






















Ownership of a Warren- Knight surveying in- 

strument is a prized possession to the highly 
skilled engineer. These superb instruments are 
held in special esteem because of their precise 
accuracy and rugged durability. 


Extra fine coated lenses—flat—brilliant—give 
clear observation, and disappearing stadia elimi- 
notes error. 


Most authorities agree that the new Warren- 
Knight 7cF (with 29 additional advantages) 
the ultimate in precision workmanship. 


If you don’t have the latest information about 
Warren-Knight instruments, ask for Free Infor- 
mation SM 512 





Send for free Information SM 512 
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Election of Officers for 1956 


Under the provisions of ACSM Constitution 
and Bylaws, on September 8, 1955, President 
Higbee appointed the following ACSM Nomi- 
nating Committee; Frank S. Borden (elected 
chairman), Robert H. Lyddan, Lansing G. 
Simmons, and member ex officio Walter S. Dix 
—secretary to the committee. Following its 
meeting of September 21, 1955, the ACSM 
Nominating Committee does hereby present and 
introduce the following candidates accepting 
nomination and responsibility of office if elected 
by ballot of the membership for the coming 
year: 


For President (one year term) renominated: 
LESTER C. HIGBEE, Troy, N. Y. 

For Vice President, (one year term) : 
G. W. HERZOG, Houston, Tex. 

Director for one year (1956) to fill past-presi- 
dent’s constitutional directorship: Incumbent 
Vice President: 

WILLIAM C. WATTLES, Glendale, Calif. 

For Directors, 1956-57 (Five to be elected for 
two-year terms: 

Bro. B. AUSTIN BARRY, Riverdale, N. Y. 
J. C. CARPENTER, New York, N. Y. 

S. P. CHAPMAN, SR., New Orleans, La. 
KENNETH S. CURTIS, Lafayette, Ind. 
ROBERT O. DAVIS, Denver, Colo. 
EDWARD B. ESPENSHADE, Evanston, IIl. 
VICTOR H. GHENT, Annandale, Va. 


Ballots are scheduled to be mailed to the 
membership during the final quarter of 1955 
so that election results may be announced as 
early as possible in the new year. Actual in- 
duction of new officers will take effect during 
the 16th Annual Meeting in March 1956, the 
incumbent officers remaining in office until 
that time. 

Brief biographies of the candidates follow: 


LESTER C, HIGBEE 


Lester C. Higbee was born in Atlantic City, 
N. J., where he received his early schooling. He 
earned his degree in Civil Engineering from 
Rensselaer Polytechnic Institute in 1912 and 
was engaged in field and office engineering of 
bridges and hydroelectric plants until 1915, 
when he became research and development en- 


gineer and sales director for the W. & L. E. 
Gurley company in the engineering and survey- 
ing instruments field. He is now President of 
the Gurley company. He is a New York State 
licensed professional engineer. He is a Silver 
Star and Purple Heart veteran of World War I, 
in which he was a machine-gun company com- 
mander. Until retiring in 1953 he was Briga- 
dier General in the New York State Guard. An 
untiring supporter of ACSM since its charter, 
“Hig” is a past-chairman of ACSM Instruments 
Division. He presided at the formative meet- 
ings of the Texas Section of ACSM in Houston 
in 1950 and the Louisiana Section of ACSM 
in New Orleans in 1954. Elected President of 
ACSM in 1955, he has travelled extensively to 
represent the American Congress on Surveying 
and Mapping at the Canadian Institute of Sur- 
veying and Photogrammetry meeting in Ottawa, 
Canada; the Pan American Consultations on 
Cartography in Mexico City; and has visited 
widely in the United States with ACSM local 
Sections and Affiliates. 


G. W. HERZOG 


G. W. Herzog, a pioneer in the use of aerial 
surveys in the southwest, had his scholastic 
training interrupted by World War I, but prior 
thereto and sometime thereafter completed his 
education, which included two years of college 
at Kansas State, ten months in Paris University, 
France, and numerous correspondence courses. 
After serving with several major oil companies, 
he became connected with the Shell Oil Com- 
pany, having risen from an assignment in the 
geophysical division to that of Chief Civil Engi- 
neer in charge of surveys, drafting, and repro- 
duction. He established standards for the draft- 
ing and surveying sections, which are now the 
basis for promotion. He collaborated with the 
Tobin Company of San Antonio in devising a 
precise method of making ownership maps with 
the use of aerial grids which resulted in the com- 
piling of the first accurate property maps of 
southern Louisiana. He also devised a system 
whereby aerial pictures became a necessary part 
of all land survey work done by the Shell Oil 
Company. He is the author of numerous papers 
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on mapping and surveying. He lists flying as 
among his special interests. He holds a private 
license, has 1600 hours to his credit, and still 
flys regularly. Active in the organization of the 
Texas Section of ACSM, he was elected its first 
chairman. He has served ACSM as a Director. 
He is also a member of the Society of American 
Military Engineers and the American Society of 
Photogrammetry. He makes his home in Hous- 
ton, Tex. 


WILLIAM C. WATTLES 


Though a native of Kansas, William C. Wat- 
tles has been a resident of California for the 
past 49 years. He received his EM degree in 
1903 at the Colorado School of Mines. 

He is a Licensed Land Surveyor and Reg- 
istered Civil Engineer of California, specializing 
in land and title location. 
with the Los Angeles County Surveyor, Flood 
Control, and Road Development offices as Chief 
of Party, Office Engineer, and Deputy. For 31 


For 10 years he was 


years he was associated with the Title Insurance 
and Trust Co., Los Angeles, as Field Engineer, 
Title Engineer, and Chief Engineer. He is an 
author and lecturer on land location, title loca- 
tion, property descriptions, and allied subjects. 

Mr. Wattles is a member of the American 
Right of Way Association. He has been a mem- 
ber of ACSM for 13 years and has served as 
Chairman of the Technical Standards Com- 
mittee, Chairman of the Property Surveys Divi- 
sion, member of the Advisory Council, Director, 
and as Vice President, in which office he now 
serves his second term. 


Bro. B. AUSTIN BARRY 


Brother B. Austin Barry received the A.B. 
degree from Catholic University in 1937 and 
the B.C.E. degree from Rensselaer Polytechnic 
Institute in 1942. At the latter institution he 
was awarded the MacDonald Prize in Civil En- 
gineering. He received the M.C.E. degree from 
New York University in 1949. Since 1943 he 
has taught at Manhattan College, where he is 
now Assistant Professor of Civil Engineering in 
charge of surveying. 

He is an Associate Member of the American 
Society of Civil Engineers. In 1949 and 1950 
he was a Director of the Metropolitan Section 
of A.S.C.E., and is now serving as Chairman of 
the Task Committee on Status of Surveying and 
Mapping in the Division of Surveying and Map- 
ping of A.S.C.E. 
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Bro. Austin was a member of the Executive 
Committee on Surveying and Mapping of the 
American Society for Engineering Education 
during 1949-51 and Chairman of that Commit- 
tee in 1951-52. In 1952 he conducted the 
Third National Surveying-Teachers’ Conference 
at Blackduck, Minn. Presently he is finishing 
his term as President of the Metropolitan New 
York Section of the American Society of Photo- 
grammetry. He is a member of Sigma Xi, Chi 
Epsilon, and the Society of American Military 
Engineers. He holds a Professional Engineering 
license. 

He has been active in ACSM since 1947, hav- 
ing served during the past three years as a Di- 
rector of the Education Division and as its 
Chairman during the past year. 


J. C. CARPENTER 

J. C. Carpenter, of Watertown, S. Dak., 
started surveying under his father’s supervision 
during his grade-school days and was a Deputy 
State Surveyor in 1903. The firm of Carpenter 
and Son resurveyed 2700 square miles of eastern 
South Dakota. Before leaving home in 1910, 
after graduation from Iowa State College with 
the degree of B.C.E. in 1909, Jack had two 
years of railway location and construction, had 
been county surveyor of three counties, planned 
and supervised construction of several large 
drainage projects, and acted as City Engineer 
of Watertown. 

From 1910 to 1917 he was a Drainage Engi- 
neer, U.S.D.A.; District Engineer, Philippine 
sureau of Public Works, and Minnesota and 
California Highway Departments; and Valu- 
ation Engineer, California office of the I.C.C. for 
Railway Valuation. Entering the Bureau of 
Public Roads as a Drainage Engineer in 1917, 
he soon transferred to the highway division and 
served as District Engineer in North Carolina, 
Virginia, Arkansas, Louisiana, Oklahoma, Texas, 
and Puerto Rico. In 1946 he was assigned as 
a supervising Research Engineer in the High- 
way Transport Branch of the Washington office 
of the Bureau. 

Jack retired from the Federal service in 1953 
and has since been associated with the consult- 
ing engineering firm of Coverdale and Colpitts, 
with headquarters in New York City. As Senior 
Traffic Engineer, he has supervised traffic sur- 
veys in Florida, Connecticut, Cuba, Louisiana, 
Kansas City, and for the Kansas Turnpike Au- 
thority on the original turnpike and extensions. 
He is a registered Professional Engineer in 
Kansas. 
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With George Syme of North Carolina, Mr. 
Carpenter advocated the use of plane coordinate 
systems as an aid in the development of accu- 
rate survey practice. North Carolina’s State 
Standard System was the first to be approved, 
and the Texas system which Jack promoted was 
established soon afterward. He has been an 
active member of ACSM since its organization 
and was chairman of the Committee on High- 
way Surveys which developed the “Standards of 
Accuracy for Highway Surveys” and inaugu- 
rated the campaign for “Topographic Mapping 
along the National System of Interstate High- 
ways.” Jack was chairman of the committee 
on Highway and Bridge Surveys of the A.S.C.E. 
for 12 years. 

Mr. Carpenter is a member of the American 
Society of Photogrammetry, the Institute of 
Traffic Engineers, and a life member of the 
American Society of Civil Engineers. 


S. P. CHAPMAN, SR. 


S. P. Chapman, Sr., was born in Dallas 
County, Texas. Educated, through high school 
at Ferris, Tex., and later at Texas A. & M. 
College, he began his professional career in 
1925 with the Dallas Power and Light Com- 
pany. Since 1928 he has been with the Shell 
Oil Company in various field and office civil 
engineering capacities concerned with various 
phases of surveying and mapping. At present he 
is Superintendent of the New Orieans Area of 
the Shell Oil Company’s Central Surveying and 
Mapping Division and responsible for opera- 
tions in the States of Louisiana, Arkansas, Mis- 
sissippi, Georgia, and Florida. Active in form- 
ing the Louisiana Section of ACSM at New 
Orleans, he was its charter chairman, which 
term has just ended. 


KENNETH 8S. CURTIS 

Kenneth S. Curtis was born in Indiana and 
received his education in civil engineering from 
Purdue University, receiving both the B.S. 

1946) and M.S. degrees. He has always con- 
sidered his specialization as surveying and map- 
ping, has taught these subjects at Purdue dur- 
ing the past nine years, and has attained the 
rank of Assistant Professor. He has taught 
courses in plane, route, topographic, hydro- 
graphic, geodetic, and photogrammetric survey- 
ing and cartography, both on campus and at 
summer surveying camp. He has authored 
several articles on these topics. 

His experience also includes a season’s work 
aboard the U.S.C. & G.S. Ship Explorer in 
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Alaskan work with Jack Ammann 
Photogrammetric Engineers of San Antonio, 
Tex.; work with geodetic triangulation and 
leveling parties of the U.S.C. & GS. in Indiana 
and New York; and many surveying and map- 
ping projects of lesser magnitude. 

Mr. Curtis has been an active member of the 
American Society of Civil Engineers since 1946, 
American Congress on Surveying and Mapping 
since 1947, American Society of Photogram- 
metry since 1947, American Society for Engi- 
neering Education since 1948, and the Society 
of American Military Engineers. He is now 
chairman, Visual Aids Committee, Education 
Division, ACSM; is executive secretary of the 
Indiana Society of Professional Land Surveyors; 
and has worked with the Indiana Topographi 
Mapping Committee which has recently started 
on a ten-year completion program. 

He is living at Happy Hollow Road, R. R 
No. 1, Lafayette, Ind. 


waters; 


ROBERT O. DAVIS 


Robert O. Davis graduated from Ohio State 
University in 1930, with a degree in civil 
engineering. He is registered both as Pro- 
fessional Engineer and Surveyor in Ohio. He 
has been an engineer with the Topographic Di- 
vision of the U. S. Geological Survey from 193i 
until the present time, except for service with 
the Air Force from 1942 to 1946. During 
World War II he served with the Aeronautical 
Chart Services in the chart plant at St. Louis 
and with the 6th Photo Squadron at Jefferson 
Barracks, Mo. 

For the past nine years he has been Rocky 
Mountain Region Engineer for the Topographic 
Division of the U.S.G.S., with headquarters at 
Denver, Colo., and has directed the work of the 
Topographic Division in the Rocky Mountain 
States and in the Territory of Alaska. He is 
a member of the American Society of Photo- 
grammetry and the American Society of Civil 
Engineers. 


EDWARD B. ESPENSHADE, JR. 


Dr. Edward B. Espenshade, Jr., is professor 
of geography at Northwestern University. He 
spent five years as Curator of Maps, developing 
a research map collection for the University of 
Chicago, where he also taught for four years. 
He acted as Foreign Map Editor with the Army 
Map Service 1942-44 and served a year over- 
seas on mapping problems with Engineer In- 
telligence 1944-45. Since that time he has 
been teaching cartography at Northwestern 
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University. He edits Goode’s World Atlas and 
acts as cartographic consultant to Rand Mc- 
Nally & Company. 
VICTOR H. GHENT 

Victor H. Ghent, of Annandale, Va., is a 
Professional Engineer and Land Surveyor prac- 
tising in general land surveying, land planning, 
and engineering. He received his education 
from Baltimore Polytechnical Institute, Johns 
Hopkins University, and I.C.S. He was a 
United States Army instructor, 1943-46. Of- 
fices which he has held in the recent past in- 
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clude: Secretary-Treasurer; Virginia Associa- 
tion of Surveyors (3 years); charter President, 
Northern Virginia Chapter, V.A.S.; President, 
Annandale Businessmen Association; Cabinet 
Secretary-Treasurer, Lions District 24 C; Secre- 
tary-Treasurer, Annandale Lions (4 years); and 
Corresponding Secretary, Property Surveys Di- 
vision, ACSM. He is a charter member of the 
Virginia Society of Professional Engineers and 
a member of the Alpha Chi Ro fraternity. Vic 
is currently serving as President, Annandale 
Lions and Secretary-Treasurer, Property Sur- 
veys Division, ACSM. 


Texas Passes Law Requiring Licensing of Public 
Land Surveyors 


The following message has been sent to all 
members of the Texas Section, ACSM: 

“You will be pleased to learn that the bill 
requiring the licensing of public land surveyors, 
performing boundary surveys, has been passed 
by both the House of Representatives and Senate 
and was signed by Governor Shivers on April 
29th. 

“This newly passed law provides that the 
governor shall have ninety days in which to 
appoint a six-man board to administer the law, 
pass on applicants, etc. After the board has 


been appointed, thirty days are to be allowed 
for the appointment of a chairman for the 
board, and the performance of other duties nec- 
essary for the proper administration of the act. 
“TI feel that we all owe a very generous vote 
of thanks to those individuals who have given 
so unselfishly of their time and efforts to help 
put this law through. I believe that a special 
vote of thanks is due: Ed Morse, Fred William- 
son, and W. H. Wilson for their outstanding 
efforts” —R. L. Sarcent 
Chairman, Texas Section 


Northern California Section 


About 100 members and friends of the North- 
ern California Section attended a Field Night 
on June 24, 1955, at the Richmond Civic Cen- 
ter. Interest is evidenced by some coming from 
as far as Carmel, 130 miles southwest; Modesto, 
105 miles east; Santa Rosa, 85 miles northwest; 
and Redding, 220 miles northeast. 

Norman Sylar, Geodetic Engineer with the 
USC&GS, opened the program by describing 
the demonstrations, with the aid of a portable 
microphone. Engineers from the City of Oak- 
land, under the direction of Wendell Daily, 
demonstrated precise taping with an invar tape. 
The Zeis self-leveling level was demonstrated 
by Roy Nakadegawa of the City of Richmond. 
The A. Leitz Co. furnished a subtense bar which 
was demonstrated by Al Milano of Contra Costa 
County. Although inexperienced in its opera- 
tion, Al’s first observation was verified within 
0.03 foot by a steel-tape measuremnt of the 100- 
foot course. Engineers from the East Bay Mu- 


nicipal Utility District, under the direction of 
Joe Dolan, demonstrated angle observation with 
a direction theodolite, using their specially con- 
structed lights which included a novel neon tube 
found to be excellent for use in the bay area. 

This part of the program was followed by an 
inspection of the equipment used in the demon- 
strations and the exhibits of the commercial 
distributors. At 9 p.m. the Chairman convened 
the meeting in the Library Auditorium and an- 
nounced the coming meetings and election. An 
ovation of thanks was given Jim Godman for 
Hans Wahlen 
discussed triangulation computations by analyti- 
cal methods, explaining the method in detail. 
The very enjoyable motion picture on the manu- 
facture of Wild theodolites was then shown, 
through the courtesy of Surveyors Service Com- 
pany. 


organizing the evening’s program. 


—C. A. Woo.prince, Jr. 
Chairman 
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Northern California Section Visits Friden Plant 


On April 29, 1955, the members of the 
Northern California Section of the Congress 
were the guests of Friden Calculating Machine 
Co. at its San Leandro plant, a few miles south 
of Oakland, California. The meeting started 
in mid-afternoon and lasted until 10:30 in the 
evening. Approximately 50 members were pres- 
ent and these were conducted through the plant 
in small groups, each accompanied by a guide. 
The tour was quite complete and considerable 
interest was evidenced in the fact that all phases 
of the manufacture, from cutting and stamping 
of the many parts, through the machining and 
finishing, the assembly and testing, and prepara- 
tion for shipment are accomplished on the 
premises. The novel method of casting the 
machine keys in two steps, first forming the 
black blanks with voids for the figures, then 
filling the voids with a light-colored plastic 
drew considerable attention as did the use of the 
10-key multiplier keyboard unit of the calculator 
as the basic unit of an adding machine recently 
included in the company’s line of products. 


F'n 


h 


The Friden Company was host for cocktails 
and an excellent dinner served at the Villa 
Lorenzo at the end of the inspection tour. 


The meeting reconvened at the plant about 
7:30 p.m., and Robert C. Gleichman, Friden 
Educational Research Manager, and a group of 
assistants tutored the guests in special methods 
of solving problems commonly encountered by 
surveyors. One calculator was available for 
each two guests and provided the opportunity 
for each man to fully investigate and under- 
stand the abbreviated problem methods applica- 
ble on this type of calculator. One model of 
the calculator will automatically extract the 
square root of a number placed in the keyboard 
when the operator selects and depresses the key 
indicating the decimal point. 

Mr. Gleichman handled arrangements for the 
Friden Company; and J. R. Godman, Chief Sur- 
veyor for the East Bay Municipal Utility Dis- 
trict, completed details for the Northern Cali- 
fornia Section of the ACSM. 





AT THE EVENING SESSION MR. GLEICHMAN INSTRUCTED MEMBERS OF THE SECTION IN THE APPLI- 
CATION OF THE CALCULATOR TO SURVEYING COMPUTATIONS 


Personals 


President Lester C. Higbee, representing 
ACSM, presented greetings to the Pan American 
Institute of Geography and History, to the 
Sixth Assembly, and to the Seventh Consulta- 
tion on Cartography, held in Mexico City dur- 
ing August. 


Gordon E. Ainsworth, of Massachusetts, chair- 
man of ACSM’s Property Surveys Division, has 
been nominated by President Higbee to repre- 
sent ACSM at the February 1956 annual meet- 
ing of the Canadian Institute of Surveying and 
Photogrammetry, to be held in Ottawa. 
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Colorado Section 


The Rocky Mountain Section of the Ameri- 
can Society of Photogrammetry and the Colo- 
rado Section of ACSM held a joint meeting on 
October 5, 1955, at the Denver Federal Center 
to discuss a cooperative action toward a con- 
current or joint sectional meeting to be held 
in Denver, September 30 through October 2, 
1956, the time proposed for ASP’s semi-annual 
With many in the Den- 
yer area active members of both the ASP and 
ACSM local sections, it was felt on both sides 
that a would be more 
practicable and successful, and both sections 
have requested sanction of the proposal from 
their respective organizations. 


meeting in that area. 


combined convention 


In the meeting held among the officers of 
both groups, Stanley M. Borrell was elected 
general chairman for the convention and J. E. 
Mundine and J. J. Tanner were elected 
sistant All three are members of 
A later meeting will be 
held to determine the various other committees 
and to appoint their chairmen. 

—M. H. ZaLewsk! 
Section Editor 


as- 
chairmen. 
both organizations. 


(Eprror’s Note.—ACSM officially approved 
the joint sectional proposal in executive session 
on October 7, 1955. The ASP Board has also 
approved the proposal.) 


Southern California Section 


Nearly two hundred members and guests of 
the Southern California Section of ACSM were 
on hand in the General Petroleum auditorium 
in Los Angeles when William C. Meek, Chair- 
man of the section, called the fall meeting to 
order on October 28. 

S. B. Barnes, Los Angeles structural engineer 
and member of the State Board of Registration 
for Civil and Professional Engineers and Land 
Surveyors, was introduced by Chairman Meek. 
He in turn introduced J. Douglas Locke, Ex- 
ecutive Secretary for the Board. 


Mr. Locke discussed the Board’s history, 
makeup, and operations, and gave the members 
some appreciation of the many problems with 
which it contends, considering that California 
has about one-third of the registered engineers 
in the United States. 

An outline of current and proposed legisla- 
tion affecting land surveyors and civil engi- 
neers preceded a lively question and answer 
period. 

Tom R. Humes 
Section Editor 


Texas Section Holds Fall Meeting 


[The Texas Section of ACSM held its 1955 
Fall Meeting on October 27th at the Armadillo 
Club, Houston, Some 145 
and present. Some came from 
Wharton, Angleton, Fort Worth, Freeport, Al- 
vin, and other points outside of Houston. A 
refreshment period and barbecue preceded the 
program. 


Texas. members 


guests were 


J. Stuart Boyles, of Houston, engineer-sur- 
veyor who helped draft and promote the newly 
enacted Public Surveyors Registration Act, spoke 
on “Problems Concerning the Registration of 


Public Surveyors.” He is a member of the 
State board of registration for surveyors. 
W. A. Rounds, Regional Engineer, Conti- 


nental Oil Company, Fort Worth, and newly 
elected President of the Texas Surveyors Asso- 
ciation, spoke on “The Professional Status of 
the Texas Land Surveyor.” G. W. (Buck 
Herzog, Chairman of the Program Committee, 
said, in introducing Mr. Rounds, that, at the 
meeting of the parent organization in Wash- 
ington this spring, the emphasis was placed 
upon “The surveyor must regain prestige and 
recognition.” 

Mr. Rounds said some of the qualifications 


for a good surveyor were conditioned upon his 
liking for the out-of-doors in all kinds of 
weather, his educations and experience, his 
study of information outside his textbooks, and 
his professional status. He further stated that 
a surveyor’s professional status was determined 
by the manner in which he served the public. 
As a servant to the public he becomes a pro- 
fessional man provided he includes ethics in his 
services. 

Mr. Rounds paid tribute to E. D. Morse, 
Houston, a former Chairman of the Texas Sec- 
tion and a former President of the Texas Sur- 
He said that “Ed” Morse is 
the man who has done most for surveying in 
1955. 

R. L. Sargent, Chairman of the Texas Sec- 
tion, announced that its Annual Meeting would 
be held at the Armadillo Club on 
8th—with a turkey dinner. 

W. J. Warren, Treasurer, reported a balance 
of $444.34 as of October 27, 1955. He reported 
225 members in the Texas Section, including 
179 paid-up members. 


veyors Association. 


December 


—Forrest DANIELL 
Director, Texas Section 
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Louisiana Section 


The third quarterly meeting of the Louisiana 
Section of ACSM was held on September 21, 
1955, in the Engineers’ Club, De Soto Hotel, in 
New Orleans. 

Before the session began, an informal “ac- 
quaintance hour” was held for visitors and new 
members. 

Section Chairman Jack Toler revealed plans 
for a cocktail party to be held in December with 
members and wives invited. The next quarterly 
meeting was set for December 5. 

S. P. Chapman, last year’s Section Chairman, 
introduced Mrs. Ellen Bryan Moore, Register 
of State Land Office, Rouge. Mrs. 
Moore gave a very interesting talk on the ac- 


Jaton 


tivities of the State Land Office which included 
a short history and an outline of the organiza- 
tion of the State Land Office. 

Mr. Chapman then introduced R. G. Watts 
of the Magnolia Petroleum Co., Dallas, Texas. 
who gave an illustrated talk on offshore sur- 
veying problems encountered in making well 
locations and establishing control for surveys 
in the Gulf of Mexico. Color slides, illustrating 
the various phases of offshore work, were shown 
Mr. Watts expressed his gratitude to the Coast 
and Geodetic Survey for their help in estab- 
lishing base lines for the surveys. 

RoBERt 
Section 


BAKER, Jr 
Editor 


President Higbee Visits Local Sections 


During the late weeks of the past summer, 
Higbee toured the Western United 
States, visiting first with the King County Sur- 
veyors Association, ACSM affiliates of Seattle, 
Washington. On Day he 
luncheon meeting some of 


President 


attended a 
the ACSM 
members at the 
Then he moved 


Labor 
with 
Southern California Section 
Los Angeles Engineers Club. 


to San Francisco for an evening meeting with 


members of the Northern California 
of ACSM at the U. S. Engineer’s offices. He 
then turned eastward to Denver where he met 
with the ASCM Colorado Section 
of the American Society of Photogrammetry 
Rocky Mountain Section which 
time the proposed Denver joint-sections meeting 


section 


and some 


members, at 


was discussed and given presidential encourage- 
ment. 





UNI-GRAVER 





SCRIBING INSTRUMENT 
for paint-coated 
plates 


The UNI-GRAVER employs either needles or 
flat blades in an interchangeable adapter 
(pat. pending). Constructed of nickel-plated 
brass with wrinkled finish, it is fitted with a 
Bausch G Lomb 2” focal length optic, ad- 
justable at any position. 





All Instruments Guaranteed Unconditionally For Workmanship And Materials 


See our Catalog for details on the various adaptations of the UNI-GRAVER, the UNI-DOTTER 
and the fine-line UNI-PENS. 


| UNIVERSAL INSTRUMENT CO. - 3807-11 Bunker Hill Road, Brentwood, Md. * WA 7-8957 


UNI-DOTTER 
. > 





FOR MAPS ENGRAVED 
ON COATED PLASTIC 
SHEETS 


The manually-operated UNI-DOTTER is de- 
signed to mechanically engrave dot symbols, 
both uniform and clear, for maps engraved on 
coated plastic sheets. It is manufactured of 
nickel-plated brass with wrinkled finish and 
mounted on a plastic base. 
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San Ardo, Calif.—Civil Engineer 
WILSON, Joseph E., Court House, 
County Surveyor, Grant County 

WOOD, Rulon M., Aero Service Corp. 
Richards St., Salt Lake City, 
Drafting Dept. 


The Texas Co., P.O. Box 200, 


Marion, Ind.— 
(Western), 33 
Utah—Supervisor, 


ZIMAROWSKI, John E., 
ton, Mass.—Highway 
and Howard, Engineers 


LIBRARY MEMBERSHIPS 


AMERICAN OVERSEAS PETROLEUM, 
Madison Ave., New York 17, » a 
BUCHHANDLUNG FRAN 
Helferstorferstra, Austria 

CENTRAL INTELLIGEN 
Library, Washington 25, D. 

CONARC, Board No. 1, Bldg. 1655, Ft. Sill, 
IRRIGATION & WATER SUPPLY 
Brisbane, Queensland, Australia 
LANDS & SURVEY DEPARTMENT, Treasury 
dens, East Melbourne C. 2., Vic . 

a PRESS CLIPPING BUREAU, 

New York 7, N. Y. 

MARTINUS NIJHOFF, 


20 North Quincy St., Brock- 
Design Engineer, Whitman 


LTD., 380 


N. 
Z% DEUTICKE, Wien I 













AG ENCY, Mailroom 


Okla. 
COMMISSION, 
Gar 
Australia 

157 Chambers 


Bookseller-Publisher, 9 


P.O. Drawer 2100, Houston, Tex.— Lange Voorhout, The Hi: igue, Holland 
Section Supervisor, Gulf Oil Corporation SAN JOSE STATE COLLEGE, San Jose 14, Calif. 
— a 











Notice to All Members 


Now is the time to remind non-members known to be interested in surveying 
and mapping of their responsibility to support the efforts being made by ACSM 
to improve the status of the profession. 
will receive one 1955 Journal, in addition to full membership for 1956. Note 
that professional dues constitute a legal deduction on Federal income tax re- 
Application blanks may be obtained from the Chairman, Membership 
Committee, P. O. Box 6244, Washington 15, D. C. 


turns. 


Until March 31, 1956, new members 











Glass Circles and Scales 


A recent publication from the National Bu- 
reau of Standards could be of great interest to 
surveyors who are interested in the design and 
construction of modern optical-vernier theodo- 
lites. 

‘Techniques for Ruling and Etching Precise 
Scales in Glass and Their Reproduction by 
Photoetching With a New Light-Sensitive Re- 
by Raymond Davis and Chester I. Pope is 
a 36-page discussion of work done at the Na- 


sist” 


tional Bureau of Standards and aimed at quan- 


tity production of graduated glass circles of the 
type required for modern optical-vernier theo- 
dolites. The production of glass reticules is 
also given considerable space in this publication. 

This illustrated pamphlet is National Bureau 
of Standards Circular 565 


issued August 26, 


1955) and may be obtained from the Superin- 
tendent of Documents, Government Printing 
Office, Washington 25, D. C. The price is 30 


cents per copy . 
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SUSTAINING MEMBERS 


ABRAMS INDUSTRIES, 
Corp., 
Mich. 


Aero Service Corp., 
Philadelphia, Pa. 


Wor.p-Wiwer 
San 


(Abrams Aerial Survey 
Abrams Instrument Co.), Lansing, 


236 East Courtland St., 


CARTOGRAPHY, International Air- 


Antonio 9, Tex. 
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N. Y. 
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Blvd., Hollywood 27, Calif. 
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Reep Researcu INc., 
Washington 7, D. C. 
. J. Rossins & Co., 
Chicago 10, IIl. 


R. M. Towitt Corp. Lrp., 233 Merchant St., 
Honolulu 13, Hawaii 


1048 Potomac St., N. W., 


885 N. LaSalle St., 


INSTRUMENTS INc., Main 


Port Washington, N. Y. 


Witp HEERBRUGG 
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Denver Fed 
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APPLICATION FOR MEMBERSHIP 


I am interested in surveying and mapping and hereby apply for membership in 
the American Congress on Surveying and Mapping. I enclose $5.00 (U. S. and 
Possessions), $6.00 (Foreign) in payment of annual dues. 


PS NIE 5 ae Schon nk nes &Keeke wine tere Date 


(Send to: Chairman, Membership Committee, P. O. Box 6244, Washington 15, D. C.) 














Reprints of Articles 


Reprints in quantities of 50 or more may be obtained of any article appear- 
ing in this issue. Orders must be placed with the Editor-in-Chief, Howard S. 
Rappleye, 6712 4th St., N.W., Washington 12, D. C., not later than 3 weeks 
after publication. Authors who wish reprints of their articles may so indicate 
when manuscripts are submitted. Approximate prices of reprints follow: 


Without Covers 


Number 4 pp. 8 pp. 12 pp. 16 pp. 20 pp. Covers* 
50 $12.75 $20.75 $31.00 $33.00 $43.25 $10.00 
100 $13.75 $21.75 $32.50 $34.25 $45.25 $12.00 
200 $14.25 $23.50 $35.25 $37.25 $49.00 $16.00 
500 $17.25 $28.75 $43.75 $45.50 $60.50 $28.00 
1,000 $22.50 $37.50 $57.75 $59.50 $79.75 $48.00 


* Heavy paper covers—over and above the cost of reprints without covers. 
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That's the way it always is with a topographic map. The map is 
needed yesterday. Costs are building up by the hour. No time to 
check or have it done over again. 

It must be right to begin with: The flying, the control, the carto- 
graphy. As in this case clients have learned... you can depend on 
Fairchild, 


ciawmmanea IRGHILD 


representative on your next project 


requiring aerial surveying. AERIAL SURVEYS, INC. 


Los Angeles, Calif.: 224 East Eleventh Street * Long Island City, N.Y.: 21-21 Forty-First Ave. * New York City, 
N.Y.: 30 Rockefeller Plaza ¢ Atlanta, Ga.: 333 Candler Building * Chicago, Ill.: 111 W. Washington Street + 
Boston, Mass.: New England Survey Service, inc., 51 Cornhill * Seattle, Wash.: Cari M. Berry, P.O. Box 38, 
Boeing Field * BOGOTA + CARACAS * LIMA + RIO DE JANEIRO + GENEVA + BRUSSELS * VANCOUVER + TORONTO. 
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Abrams Aerial Survey Corporation 








Lansing, Michigan 








Saves 50% in Costs, 
50% in Time, by 
Plotting Power Lines 
with 










FF Oe. aa ; A ‘?/ Bausch & Lomb 


PHOTOGRAMMETRIC 


TS As. iF A 








/ 
| EQUIPMENT 
I) 
| \ _ “ | 
| |f | | 
as A ~. , ‘ " 
y aman aS |: Ss The Multiplex method of plotting 
4 ( 5 VO from aerial photographs avoided 
# - A ae the usual headaches of land specula- 
| } . i pt ol = tion, complaints of property 
owners, and sporadic hiring and 
: aoe dismissal of surveying crews and 


draftsmen. Plan and profile sheets 
for 500 miles of transmission lines 
were so detailed that they were used 
as the basis for contractors’ bids, for 
determining pole locations, and 
even for ordering poles and wire. 
Plotting this layout with Bausch & 
Lomb Multiplex Equipment saved 
Abrams’ client 50% in both time 
and costs! 
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ii ~— EING ors mem koyves 








oe Write for Catalog F-301. Complete 

38, information on the world’s finest pho- SINCE 1@S3 

NTO. togrammetric equipment, including 0 
Multiplex, Auto-focus Rectifier, Twin- 


plex, and Balnlex. Bausch & Lomb 
Optical Co., 37748 St. Paul St., Roch- 
ester 2, New York. America’s only complete optical source... from glass to finished product 
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) Map Type 


saves you time and mone 





ARKANSAS 
Tulsa 


This is the new and better way 
to letter map drawings faster! 


ONSEN-WAS 


-M 


Speed up map preparation. Avoid costly hand-lettering and 


= pasting of small cartographic details. You get better maps 
o> this quick, easy way. We print names, numerals, symbols, etc., 
00 to your specifications on transparent acetate, backed with 
2 pressure-sensitive adhesive. Every impression is sharp 

= and clean. Just place the name or symbol to its position and 
= burnish it down. It sticks tight, but can be removed if 

> necessary. Only the desired copy shows. Lines under the 

= acetate reproduce clearly. It’s perfect camera copy! 

~” 

ua 

> FREE TEST SAMPLES 

a Write today for free samples of Monsen Regular and 

2 H-R Heat Resisting Trans-Adhesive Impressions—also price list 

= illustrating many of the available type styles. 

5 

S 

= M ONS EC! typographers 

a CHICAGO 11 22 East Illinois Street 

" LOS ANGELES 15 928 South Figueroa Street 
— WASHINGTON 1 D.C. 509 F Street, N.W. 


MONSEN-CHICAGO:22E. Illinois St-SUperior 7-1223* -MONSEN-CHICAG 
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A thick copper 
covering pre- 
vents corrosion, 
while the steel 
core provides 
strength and 
rigidity for easy 
driving. The 
Copperweld 
Molten-Weld- 
ing process 
makes the two 
metals 
inseparable. 


*Trade Mark 





O 


. to handle 





to drive 

to locate... 
and they’re 
permanent! 





Non-Rusting 


SURVEY 
MARKERS 


At little cost, Copperweld* Survey 
Markers protect the investment of the 
original survey. They can’t rust or rot, and 
they’re simple to install—won’t splinter 
or break. The bronze head can be readily 
center punched for precise reference. 
Want more details on this economical 
method for identifying survey points per- 
manently? Write for Bulletin No. 144. 


Standard length is 3 feet—other sizes made 
to order. Packed 10 markers to a carton. 


ane 
qaace * 


COPPERWELD STEEL COMPANY 


WIRE AND CABLE DIVISION’ « 


Gliassport, Pa. 


For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 











YOUR ASSURANCE 
of FASTER, 
MORE ACCURATE 
LAND SURVEYING 

with the KERN DK 2 


EXTREME INHERENT ACCURACY 
is yours in this world-renowned Swiss theo- 
dolite. About one-sixth of the cost of pro- 
duction is concentrated in these minutely 


graduated circles. 


DIRECT READINGS to |! min. (est. to 
6 secs.) are obtained at one glance on both 
circles. No optical micrometer is needed 
The results are of the highest reliability and 
are free from eccentricity error. Operation 
is fast and effortless. KERN special AR 
coated optics afford brighter images. 

Instrument delivered in hermetically sealed 


metal carrying case. 
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For full information ask for 
booklet DK 518-6. 


The FINEST in 
SURVEYING 
EQUIPMENT 


KERN 
INSTRUMENTS INC. 


120 Grand St., White Plains, N.Y 
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- 
PROFESSIONAL PROPERTY MARKERS 
FOR PROFESSIONAL SURVEYORS 


E 
is IDENTIFICATION CAPS er 
ie Solid, corrosion-resistant brass identification caps are non 08 


cadmium plated to preserve appearance. Caps may be 
ordered to your individual specifications. 


PERMANENT PROPERTY MARKERS 


Every stake is pre-drilled to receive the drive screw. ‘S 





Manganese content makes stake respond to dip needle. 
Stake is treated with special rust and corrosion-resisting 
coating for long life. The standard lengths are 3”, 18”, 
24”, 36”, and 48”. 


DRIVER CAPS 


Alloy Steel, heat treated driver cap prevents burring the 
top of the stake when driving into hard or trozen ground. 
Cadmium plated to resist rust. 








DRIVE SCREW 


Stainless steel drive screw attaches identification cap to 
stake. Cap cannot be removed after stake is set. Only a 
hammer is required for assembly. Drive screw can be 4 
pre-assembled in cap. Head on drive screw is designed to 
p) facilitate alignment of plumb bob over center of stake. 


DRIVE NAIL 


Solid brass round head drive nail, 34” long, is used instead 
u of drive screw to attach identification caps to wooden 

















stakes, trees or other wood objects. Ear under head seats 
itself in brass cap so cap will not turn. 





Bathey Personalized Identification Caps and Alloy Steel Surveyor Stakes are the 
only Surveyor Stakes of this kind approved by the Federal Government, sold only 
to authorized professional engineers and surveyors. Over one million in use through- 
out the United States. 











Manufactured By and Sold Directly from the Factory of 


BATHEY MANUFACTURING CO. 


A Michigan Corporation Whose Officers Are Members of 
The American Congress on Surveying and Mapping 


100 SOUTH MILL ST. PLYMOUTH, MICHIGAN 
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The U. S. Government has pioneered in recent years in making 
multicolor maps by the revolutionary scribing process. For 
this greatly improved system K&E has developed STABILENE 
FILM, a product as superior for the purpose as is the new 
system itself. 

A film with extreme dimensional stability, STABILENE FILM 
offers these definite advantages: 


1. It has very high transparency. 

2. It is free from fibers. This gives it a smoother drawing 
surface. There can be no background of fiber pattern 
on reproductions made from the film. 

3. It is flexible and can be handled freely. 

4. It has high initial tear strength. 

5. It is economical in cost. 

Already, STABILENE FILM has found wide use in map making 
by private as well as public organizations. It is available with 
either a translucent surface for pencil and ink drawing, or with 
scribe coat for scribing, also sensitized for making reproduc- 
tions. Scribe coat permits scribing of fine, sharp, clean lines 
without chipping at intersections or edges. For further informa- 
tion about this great advance in map making, write Keuffel 
& Esser Co. 


KEUFFEL & ESSER CO. 
New York * Hoboken, N. J. 
Detroit * Chicago * St. Lovis * Dallas * San Francisco 
Los Angeles * Seattle * Montreal 
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A 


F-LEVELING LEVEL 


THIS ALL-PURFU>* PURPOSE SEL 










The ZEISS Ni2 
Self-Leveling Level 


This amazing new instrument cuts level- 
ing time and costs in half. It sets a line 
of sight precisely level automatically. A 
remarkable new invention, the Com- 
pensator, built into the telescope levels 
the line of sight for you in a matter of 
moments. It performs any kind of level- 
ing, from rough cross sectioning to 
first order work. Bench-mark leveling, 
using two rods, is almost twice as fast _. 
with the Ni2 as with an ordinary level. 
Cross-sectioning with many sights from 
one set-up is even faster. Accurate up to 
+0.02 ft. per mile, the Ni2 is as rugged 
as its appearance suggests. 








ng 
ith 
ith Drafting, 
_— Reproduction and 


oweg Surveying Equipment 
fel and Materials, 
. Slide Rules, 


Measuring Tapes. 


KEUFFEL & ESSER CO. 


EST. 1867 
New York «* Hoboken, N. J. 


Detroit + Chicago + St. Louis + Dallas 
San Francisco + Los Angeles + Seattle + Montreal 
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ARE YOU 
GETTING 


NEW 20” Reading neue / 7 


Wild T-1 Optical Repeating Transit 
TWO MODELS ARE NOW AVAILABLE 





a 
. 
. 
‘ 
‘ 
‘ 
' 
3 
: 
1 


STANDARD MODEL NEW MODEL ‘MODERN 


Reading direct to 1’, Reading direct to 20”, 
interpolation to 6”. interpolation to 10”. 


LD 
WAY? 


Both circles read from 
one single station 
through microscope 
1 +4 tel 





eyepiece. Optical mi- 
crometer eliminates 
possibility of reading 
error. Illumination is 
provided by daylight 
mirror or by battery 
attachment for night, 
underground cr mine 
work. 





Reading of the Horizontal circle 122 degrees, 22 minutes, 30 seconds 


Exclusive California, Arizona & Nevada Sistefeutees Of besaand festremonts 


Here at Surveyors Service is found the 
most experienced and largest instrument 
sales and repair service located in the West. 
For over 30 years, Surveyors Service Com- 
pany has guarded the reputation of its cus- 
tomers through its skilled technicians and 
modern, accurate technical equipment. 


Call upon us, as distributors and repre- 
sentatives of a complete line of equipment 
for surveyors and engineers. 


WRITE FOR OUR SIX PAGE FOLDER 


SURVEYORS SERVICE CO. 


George A. Greenewald 
























Exclusive Distributors 
All Kinds of Seiler Instrument Company 


! 

2021 South Grand Avenue \ 
Field Equipment l wi Lo CALIFORNIA ARIZONA NEVADA 

I 

| 

! 

i 


Los Angeles 7, California 


Richmond 7-0606 and SUPPLIES 


Agents for 
C. L. Berger & Sons, Inc. 


amen ne 
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T-1 OPTICAL REPEATING TRANSIT 


Here is unmatched speed, precision and convenience. Optically and 
mechanically, it is designed for fast set-up, error-free reading, maxi- 
mum versatility, and for day or night use under the most rugged 
conditions. 

TWO MODELS AVAILABLE 
Reading direct to 20 seconds, interpolation to 10 seconds 
Reading direct to 1 minute, estimation to 6 seconds. 
Priced at $718 and $700 respectively, F.O.B. Port Washington, 
N. Y. Tripods extra. 
WRITE FOR DETAILED INFORMATION .. . and use the Wild 
Heerbrugg advisory services without obligation. 


WILD HEERBRUGG 
INSTRUMENTS, inc. 


Main at Covert Streets + Port Washington, N. Y. POrt Washington 7-4843 
SALES * FULL FACTORY SERVICES 








AMERICAN PAULIN SYSTEM 


MICRO SURVEYING ALTIMETER 
In Intervals of ONE FOOT! 


MODEL M-1 . . . Range 
, 6,000 feet (10007 to+ 
5000’) in intervols of 1’ 





: MODEL M-2. . . Range 
10,000 feet (0 to 10,- 
000’) in Intervals of 2° 


MODEL M-5 . . . Range 
15,000 feet (0’ to 15,- 
000’) in intervals of 5’ 


MODEL MM-1. . . Ronge 
5,000 meters (0 to 5,000 
méters) in intervals of 1 
meter 


; $300 EACH with feather 
Also f f case, Thermometer, Mag- 
available ) nifier, and Operstional 
-s Metric » ; Procedures. 
ystem 





. — —_ / (QT S 
ACCURATE 1 MICRO 


DEPENDABLE : 

LIGHTWEIGHT BAROGRAPH 
FOR MODERN 
BASE CONTROL 





The World’s Standard... 


DA SURVEYING ALTIMETER 


MODEL SA-1 . . . Range | MODEL SA-2 . . . Range | MODEL SA-5 . . . Range | $200 EACH with leother 

4,360 feet (—760’ to+ | 10,600 feet (—900’ to-+- | 15,000 feet (—500’ to-++- | cose, Thermometer, Mag- 

3,600’) In Intervals of 2’ | 9,700’) in intervals of 5’ | 14,500’)in Intervals of 10’| nifier, and Operational 
Procedures, 


Literature and Technical Publications Available on Request 








PAULIN SYSTEM ‘xi: 


1528 S$. FLOWER * LOS ANGELES 15, CALIFORNIA, U.S.A. 


MADE ENTIRELY IN U.S.A. BY THE 


WORLD'S LEADING MANUFACTURER OF SURVEYING ALTIMETERS 








